(i2)»»tt*ft»l=»-5^-C»H**ifciaiBUH 



(i9) m&ti\tomm&®M 

(43) BRRftMB 
2003 ^6fl5B (05.06.2003) 




PCT 



(10) 

WO 03/045929 Al 



(51) gBSftfttfg 7 : C07D 263/56, 471/04, 413/04, A61K 
31/437, 31/423, 38/05, 31/5377, A61P 35/00, 43/00 



(21) mmmm®^: 

(22) gBStiiffiB: 

(25) m&Mmo-mmt 

(26) mm'AMomm: 

(30) Sftte^r-*: 

12001-359753 



PCT/JP02/12264 
2002 ^ 1 1 E25 B (25.11.2002) 
B*l§ 
B*l§ 



2001 ^11 326 B (26.11.2001) JP 

(71) UBA^H£R<±T<DfflSBl::oi*Tj: S£fflSn D n 
X^^^^tt (TAKEDA CHEMICAL INDUSTRIES, 
LTD.) [JP/JP]; t 541-0045 *B5JI? ABfcTfT ^ABB* 
0TKT@ 1 # 1 ^ Osaka (JP). 

(72) JBM#;fccfctf 

(75) 5&W#/fctiMA C*HlC0L^Ta)^;: 'hffl 11 
£ (ODA,Tsuneo) [JP/JP]; T 567-0895 A HE Jff 3E 
* iff liUI 15f 8^ Osaka (JP). ^ ffl tt 
(IMADA/Takashi) [JP/JP]: T 563-0029 A BR Iff ft 
E9 rfi H 5-1-3 Osaka (JP). W H fit - SB 

(NAITO,Kenichiro) [JP/JP]; T 562-0045 ABSJfr S@ 
m 3IJII 2TI 7 # Osaka (JP). ffltt 

(TAMURA,Toshiya) [JP/JP]; T 599-8121 ABfcJfF 3?rfi 
Ste23 9f ifel ^403 Osaka (JP). #- 



(FURUYA,Shuichi) [JP/JP]; T305-0821 $SSO< If 
DIBITS 7 81&9-6 O 3 Ibaraki (JP). 

(74) ftg A: Kffi . *t(TAKAHASHl,Shuichi et al.); 
T532-0024 ABRlft ARfcrfT £JH £ + 2 T S 

17185^ «8B^n a nX3M*j£#*l Al&Xigfl Os- 
aka (JP). 

(81) JIS H (HFty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG. KR, KZ, LC, LK. LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SI, SK, SL, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 

(84) ta^m (OM): ARIPO ftfr (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 2-7'>7S^ 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
ftfr (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI ft 
» (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

0*V^>X/- hJ £#HH. 



= (54) Title: BICYCLIC DERIVATIVE. PROCESS FOR PRODUCING THE SAME, AND USE 

^ (54)5^<z>£i*: -m^mmw. 



ON 
ON 

m 

o 

rn 



-w— q 

(V) 



O 



(57) Abstract: A heterocyclic compound represented by the general formula ( V) (wherein R lb represents substituted C^o aryl, etc.; 
T* represents a single bond, C^ alky I, -CH 2 0-, etc.; X and Y are the same or different and each represents optionally substituted 
nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z a represents nitrogen or CH; W represents a single bond, 
oxygen, etc.; and Q represents an optionally substituted C 6 .io ary' or optionally substituted aromatic heterocyclic group) or a salt of 
the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
containing the heterocyclic compound or salt. 
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(57) W1K}: 




R ,b «M&£*l7cC 6 _ 10 7U-;i/S&££, T a ^m^^ C,.,7M 



p 
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wmm 

5 mutm 

*f&*mts se#a^O'»*±— t?HER2ga«*«iiWL» her 2^ 

10 

§MfDy>^t- fc?HER2^BSt (Human EGF Receptor-2 : ftiij 6, 
^-fX>7, 23 2il 644-1 646^-S?, 1 9 8 6¥) tt, 

Jiat^^lg^^n^o Z\<Dfztb, HER2MeK^i«^JiLT^§S©^(I, 

i#©HE R 2 ieRSBIt 5ttft51bnT^5. W5, £aHER2fci#T 
»5A-t^> (He r c e p t in (ffiflR) : h^yXTT) 
HER2S5563HIUK©?&*R:ffi^&nw*. 

^<Dtztbmn^^mr\ mvMLsmrz, her 2 m^mmm^mm^mn 
m izwm-c # s sffi & ©si v> easxtfft < m $ tit ^ 5 . 



25 #IPJ#£>te, ttX8$Lfcf&!k HER2%J|C0|g«{3^LTii^tt^< 



»J26) 
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(1) HR5£(V) 




W— Q 



(V) 



[5$*, R ,l ?«g^$nrcc 6 _ 10 TU-;^ ■*sn&c,.,^D7;i4Ji' 

-CH 2 0- -OCH 2 -, -CH 2 S- -SCH 2 -, -CH 2 -CH 2 -2;fc 
(2) HRiSCYI) 



CN, N0 2 , NH 2 > NHCOR, NHCONHR, NHS0 2 R, S0 2 R, C 
OOH> COOR, CONHR, CONH 2 , CF 3 , CF 3 CX g^^tlTViT 

20 ^x^&^c^sTjin^zs-jjM-jm&ktfmmznx^xb&^c^^ 

_ 6 7;W^ -CH 2 0-, -OCH 2 -, -CH 2 S-, -SCH 2 -, -CH 
2 -CH 2 -i;7U3:-CH=CH-£\ Xnig^^tlTViTfe.i^g^^ W. 

x^^zSY^m-^rzimu^xmmM^r^mnm^fDm^^o ) , 
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(3) X^fc«X a ^B^$nTViTt)ci:V^^^T^§Mf2 (1) &V>L 

5 (4) mm.(o^m 

(4) Y^fe«Y a ^mM^Ta55tulB (1) t^L (5) fEf^b^tl ; 

(5) Z^fc«Z a ^^M^T?^^tulB (1) ftt^b (6) 

(6) R 1 , R*\ R lb £tc\ZR lc fim&2fttzC 6 _ 10 7V-)imx~&%Mm 

(i) (7) mmMker® ■, 

10 (7) -te(VII) 



C!_ 6 7;i/^;i/»> -ch 2 o-, -och 2 -> -ch 2 s-, -sch 2 -> 

15 -CH 2 -CH 2 -£fc«-CH=CH-£, RHfcKStlC^ tt$£nWTt) 

ck^c^eT;!/^;^ *^$tiT^Tt>j;ViC 6 _ 10 7U-;i/*^fc«g^$n 

20 (8) -j&5£(VIII) 



(5^ R ,d ^M£ftWTt>£^C 6 _ 10 7U-;i^ fiftSnTUTfcJ;^ 
C 8 _,^^P7;WP**fcttltifl*nT^Tt)J;Vi**ilt»ftwU T a WM 
C H 7WM, -CH 2 0-, -OCHj-, -CH 2 S- -SCH 2 -> 
25 -CH 2 -CH 2 -^di-CH=CH-$, WOTM"&, MMW^, g^MTt 




W— Q (VII) 




W— Q (VIII) 
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(9) -«^(IX) 



5 RK R 4 > R 5 , R. 6 43J:tXR 7 «|WI-Sfc^75:oT, AO 

y>HH^ OH. CN, N0 2 ; NH 2 , NHCOR> NHCONHR, NHSO 
2 R> S0 2 R> COOH, COOR, CONHR, CONH r CF 3 , CF s O, 

mft*nTv»T'b«kv»c 1 _ l 7;i/+;i«, m^nx^xh^c ^,7)^^ 
m h b < »fiJ&£ nr w c x _ 6 * •> - #>>v^ - ;i^£fc«Blgrr5 

ttc^aj;^;^ c 3 _ 8 ->^n7;wi/S^fc«c 6 _ 10 7U-;vs^> T a & 
c 1 _ 6 7;^;v», -ch,o- -och,- -ch,s- -sch 

2 -, -CH 2 -CH 2 -^fefi-CH=CH-^, R 2 «7K*li^ fi&SttW 

xt>J:Vic 1 _ 6 7;u^s> mm$nwTfc£^c 6 _ 10 7U-;i'S££ft®$ 
15 $nTv>T s b<kVic 3 _ 8 ^^P7;i/*;w«^ w^t^is^sfcttft*^*, Q 
«g^$tiTViT i foi^c 6 _ 10 7U-;u«^fcttem$tiT^T : ba;v^«ig 

(i o) -«fcaoo 



20. (5£*> R 3 , R 4 , R 5 , R 6 &£tfR 7 \tm-£tcU&tZ^T. ?m^^ AO 
y>M^> OH> CN, N0 2 , NH 2 , NHCOR, NHCONHR, NHSO 
2 R, S0 2 R, COOH, COOR. CONHR, CONH 2 , CF 3 , CF s O, 

etft$nT^Tt>«fcVic 1 . s 7;wi^£» {Hft$nT^Tt><fc^c 1 _,7;^+>' 
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C^sT^S, -CH 2 0-, -OCH 2 -> -CH 2 S-, -SCH 
2 -, -CH 2 -CH 2 -trdi-CH=CH-^ W J We^Sfc^lIl 1 ^, 

(11) W a WIS-&-e&&lifrf3 (9) 0) IBfc©^^^^© 



(1 2) T a ^J:OT a ^¥^T^^tifSB (9) (1 0) %m.<Dtt&^ 

d3) R^tcteRttffcmmT&ftvmT'&zmz o) £fc« cio) ib« 

©<&-&$&££«■€-©:£ ; 

(14) HHStCXI) 



R^ttzk**^ ADy>If, OH, CN, N0 2 , NH 2 , NHCO 
R, NHCONHR, NHS0 2 R, S0 2 R, COOH, COOR, CONHR, 
CONH 2 , CF 3 , CF 3 0, fi^$nTV>T ! fo«fcViC 1 _ 6 7;Wl'S, 8$£ft 

R«C 1 _ 6 7;Wl/», C 3 . 8 y^D7MMSfc«C6_ 10 
7U-;i/*^> T'fcJSMS^ C 1 .,7;i/+M, -CH 2 0- -OCH 2 -> - 
CH 2 S-, -SCH,- -CH 2 -CH 2 -^fdi-CH = CH-2:, mttlrt* 

b£\,*c 3 - s is? u7)i*)i'&£tc\mm2ftx^xb&^mmm&*. q»« 
tft$nTViTfe«fcVic 6 _ 10 7U-^s^fcttetft$nTViT i b«fcVi»sjj£tt^ 




(XI) 
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(15) q\ q 2 , q 3 , Q 4 £tc\$Q-t>mmnrzc 6 „ 10 7v-mT~$>v). 

(16) ffffB (1) fcl^L (15) mMOXb&yKD^npyytr ; 

(17) tufa (i) fcv>L (16) fBiMt£%£^T3gl£«f/ ; 
(1 8) 



ZKJ&*JR^SfcttHR5fc(II) 
c— w— Q 4 (II) 

ffivmmmMimmM*, qk q\ Q 3 &£zsQ 4 i±m-£tz\mte-ox. 7m 
ik7kmm&fz\m&-znx^xib£\,mmm& otfcu q\ q\ q 3 &£zs 

(19) HER2geWS>K!lTabSf&i2 (17) IB«©E^fl^#I ; 

(20) mo^m • femmx&zmm (id tmomMM® : 

(2D wsu«ai, $m£rz\mmx&&mm (20) csqem 




(i) 
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(22) m%mmz^hx. mm (i) &<^l (h) mmoih^^mmu 

(2 3) Pi»^^LT, mm (1) (16) i2mCDte£#f£W$«& 

5 (24) HER2^eWJ^iJ^M5iT^>fcJe)(OMlB (1) (16) fB«&© 

(25) so^k • ?&«ws«e-r«fc«>©wB (d ^hl d 6) tag^t 

10 (2 6) MIB (1) (16) 5Bt0|^!|Jt^Ji&i^btT^S 

mm ; 

(2 7) ftfflB (1) fcUL (16) E*Ofl5^»i:+^— * ya«fflt*a*-&to 

(2 8) stfiB (i) &hl (i6) mmoiK&mt*)v^>mmmt*m.^ib 

15 tt&SEH ; 

(2 9) *JVt > WJ*5L H - R Hifilrfe^ifB (2 8) f3*©|S^ ; 
(3 0) LH-RHH0m/&tLH-RH7rf-7.hTfeSME (2 9) fSm©I§ 

(3 1) LH-RH7^-Xh*«U3.-yPiVU>*fctt*0tt[T?»*ME (3 

20 o) umvmM ; 

(3 2) HWLftttt^bT, MIS (1) £HL (1 6) Ett0fl;£4&&W8&*!fc 
(3 3) WLft4fcfc*fl/T, MfB (1) (16) B80ffc£&©W3j«£ 

25 fem%8; ; 

(3 4) ^Jl/tViWLH-RHiflt^^iiB (3 3) f3«c£>#& ; 
(3 5) LH-RHP0^LH-RH7lf-XhTfe§WI3 (34) f3«c©^ 

(3 6) LH-RH7cf-^h^UaL-7 p Dl/U>^« j e©^T*§MIB (3 
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5) mm<D*tik; 

(37) m(Din.m\^mzmm en a 6) %mv>^mm$m* 

(3 8) mm. Hkttmmm, m^mm. ummm. ^mm^^zs/^tzuu 
5 -v-®mmmzmmirm\z, mummzMLT. mm (n m^L a 6) 

(39) m&mm, mfc^mm. mmmm. m^mm^^n/^tcnu 
-*f-tmmm%mmLfcmz, m^mm\z^vx. mm u) (i6) 

10 (4 0) ^nv>^-if^M1-^J^itt^.fcJ?)©Bfiia (l) ft^L (l 

6) mmoit^o^ 

(4 1) -JKSSUII) 



£fcte-fl£3;(iv) 

20 C— W-Q 4 (IV) 

g$£ftWTfecfc^»llB% R*K^*fcti*«R^*, Q\ Q 2 > Q 3 & 

25 » (fcfc'U Q\ Q 2 , Q 3 ^ct^Q 4 ©/>^<<h ! fo-^«7K^mTT^j:^) * 



Q 
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^7K^M J PT'$>D> Q 2 Sfc^Q 3 ^teg^ 7x -;i / g T ^{9, R la ^t£7xXU 
)m £TcU N, N-y7i n J1/-4- 7 £= ;-7x-jl/lTS§ft-&« £ ZS\Z 3 ) X& 

T\ W x \ W 2 \ W 3a &£OT 4a Wig£T&D, 

^T*%B^{co^T#|fflfc^BJ-r§ 0 

7;k^-~;k*, 7)v*-)mm<Dmmwx\$ft&mw<Dmm£mik7mm& 

Oh°;k n-7*9Mk -YV7^;k sec-75F;k tert-7>;k n-o^;k 

-ry^>^;k *:*^>?Mk 1 -^^;i/7°Ptf;k n---\*->;k -fw^ 
;k i,i-v7<^;k7^;k 2, 2 -$?;<3^k7*^;k 3, 3-v^^;k7^;k 
3, 3 -S7^5 1 ;k7°oh°;k 2-x^;k7*^;k n-A7°^;k i-^3Mk\7°^ 
;k i-x3Mk\=^>;k n-^-7^;k i-yWk\7°^;k /-jimcoc^ 

7U;k i-7°D^-;k 2-^^-1 -7n^-;k i-7>x;k 2-7 
x~;k 3-7-7n;k 2-X^-l-7*T-Jk 2-/^-2-^r-Jk 
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3-*5\H/-2-:7*xx;k l-^>x-;K 2-^>t-;K 3-^>xXJk 

;k 3-A=Hzx;k 4 -^-fexjk 5 -M^x;i,^©c 2 _ 6 7;kJrx;i,g 

5 7J^z;i/iiiTH M^^i^-jk l-^Dkr-jK 2-7°ot: 0 -;k 
l-r^xjk 2-7>x;k 3-75fx;k i-^>^x;k 2-^>^x;k 
3-^>^x;k 4-^>^-;k i-A**>x;k 2-A^i/-;k 3-^4- 

10 JkS> ^^D7J^-JH, ->^o7;k^>vx-;i/S^©isfnx«^fn<Diig 

;k ~>7P^>^;k ->^p^\+v;k y^DA^jK ->^P^^^;k 
p > x;Mg© c 3 . 9 ^d r^jmam ^ & ns . 

15 r^D7;^-Mj tLtii, WAtf2-^^D^>^>-i— r;k 3 
-v7p^>^>- i — r;k 2-s/^D^+-b>-i— r;k 

-k>-l— r;k 1 -y^U7r>- 1 — <;k l-v7P^>x>-l—f;|, 

^©c 3 _ r >^P7;k^-;i/«^fflv^ti^„ 

r->^D7;k*>> ? x-;i/Kj £Lt«, WAtf2, 4—>7P^>*>>>x> 
20 -1— fjk 2, 4->-^p^+J->> ? x>- 1 — f;k 2, 5-^7Pa=MJ-> 
vx>- 1 — f ;^oc 4 . 6 y ^ a 7;^ >^i-;n^n ^tis. 

25 ?&k:«fc?)ff*L<ttc 6 _ 10 5SrS*^k***, . 

7>hu;k 7Xkx;k 7x^->h>j;k 7xtkz;k 7;k*kx;k -f> 
^-fex;k t?7xxkx;k ^\7^kx;k 7-fe^7^kx,we&D, 4>*cb 
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7i-jk i-^-7^;k 2-^-7^;k i-r>hu;k 2-7>hj;m§^ 

Q 1 , Q 2 , Q 3 , Q 4 , R ,s ti$ti5 r«ftSnxViT"bJ:Vi*«SJIlWb*#*J 

7>hU;k 7XW-;k 7it>h'J;k 7xtl^-JK VMV 

10 ~;k -f>^-fe-;k t'7x-i/-;K a^^JK 7-fe^-7^i/-;^T* 

D, 4»T?t>7x-;k l-^7^;k 2-^7?;k l-7>hUJk 2-7> 
Q, R ld , R 2 , R 8 Ti*£ft3 'r«lftSnWTt>«k^C a _ 1 o7U-r;l^Sj £<fctf 

r'\ R'^-i^n^ rg^$nfcc 6 _ 10 7U-;k«j ©C 6 _ 10 7'J-;k«<hLT 

;i/^£^fflv^n, ^tfe7xr;k i-^7?;k 2 -:*-73MU^>W£Ln. 
q 1 , q 2 , q 3 , q 4 , R ia ti$n§ r«aisnTViTt>j;vii&5nsyRfl5**aij <om 

R ld , R 2 , R J t^$n§ rg^^tlT^T : bd;ViC3_ 8 >'^P7Jk^;k«J > R'\ 

R lc T^£n-5> ri»snfcc,. B '>^n7^Mj *«ttXRT?^$'n* rc 3 _ 

25 8 5/7 07;Wk«J ©C 3 . 8 y7 0 7J^HiLTH #l*.fc£->7 P7*0 fcfJk 
->^D7*f;k ->7D^>^;k y7nA^->JK ^7n^\7°^;k ~>7 0t7 

R'-essfts nt&$nwTt>j;v»c 1 _,7;wi/£j Mt^RT^ns 



WO 03/045929 



PCT/JP02/12264 



12 

<y7nfc?;k n-7*?Mk -fVT^k sec-7*^;k tert-7*3Mk n-^> 

V*£>*L S?£b<te*3Mk x^Jk n-^Dk'Jk -f77°PkMkr&£o 
5 . P, R 3 , R 4 , R 5 , R 6 , R\ R 3a T*^^n§ rc 1 _ 4 7;^Ji/*j &<ktf R lc K:fctt£ 

m&zntc c 6 _ x o 7 u £ ummntc c 3 _ 8 p 7 ©fi 
^atbTO) rc 1 _ 4 7;w^j £bTte> sm^x^M«©c 1 _ 4 7;^ 

Jl/ST&fK #l;:l$S5££tlfc<^\ Mz-lt*^)^ X^;k n-7W;k -f 7 
7Ptf;K n-7?Mk ^773Mk sec-7*^;k tert-7? L ;i/^ffl^e>*L 
10 £?£b<&*5P;k x^;k n-7Pt?;k -f V 7°n if ;i/r&3 8 

R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^£n& rc i _ 4 7;Wn^'>*J RMc£tt3 

r^$n^c 6 _ 10 7U-;u»J:^g^^tiitC3_ 8 $/7P7;i/^;i/*j ©1 

p*~>ST$>D> #k:IS£2ft&<A/^ tftJxJi^h^.-X l^'X n-7P^ 
15 -fy7D^*v> n-7*h^X ^77>*Sa sec-7h^7, tert-7 

h^^JSV^tU £?£b<te*h=^X ih^X n-7'P^'X -1-77° 

R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^$n^> TC 1 _ 4 7^P^rV-^^x;l/Sj 
R ,c \Z& tfZ> rfij^ $ nfc C 6 _ ! 0 7 'J -;k» £ t/ffi&£ tlfc C 3 . 8 y^D7M 

20 ©g^s<hbT© rc 1 _ 4 7;vp^v-^;^x;i/Sj tbxteu 09*.fc£ 
;* h*v#;ktfx;k ih^yjjM-JK 7ptf=^>#;u#x;k <v7p^ 

^v#;i/fc;k 7b+y^M-iK ^V7*h+y*M^K sec-7>^> 
#;M?-Jk tert-7 h^^;^x;^&ffl^^^i:^l:^, ^Tfe;* h^> 

25 R 3 , R 4 , R 5 , R 6 , R 7 T^$n^> TC 1 _ 4 7;^1/>^^'>*J &£l£R lc C£tt 

& rgm$n7tc 6 _ 10 7U-;i/»i5ck^ttm^ti^C3-8>'^D^w^j © 
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R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^£tl3 r/\o^>M^J 43ck^R lc ('*^^) rg$ 
$ tlfe C 6 _ ! o 7 U J; tfB$ $nfcC 3 . 8 y^D7MJHj ©Si&S <b 
5 IT© rAoy>JS^j <hbT«> 7y*BTJ\ ifi*®^ JU&HC^ a^^JM 

w, w 2 , w 3 , w 4 T^£ft& rg^^nwrfeiv^ffi^ii^M^TK^Sj o 
>, j-Vzr^vy, ^y$^vy, ^^x^i/xi^v 

20 7>1/X v7D^>5fl/X P7JM^>£T*D, 
j8FSL<ac,_ B y^D7MU>i*C*0 ; ^Dyo^kX y/;n7r 
Xk X •>^D^>f-l/>*0'>^D7;^l/>S , r&D, £F£b<teC 3 _ 
8 y^n7Jl/^xl/>»it^n§, #l:^Utt^l/>,ifl/X h 
U*7-U>fc£®C 1 _ 6 7;U*U>g, k'xl/X 7*D^xl/>, 7t-xI/>^ 

25 ©7;i^rxl/>STfe3. 

DM?l&^b3g U< filter L2tt) SlittJhlfl/THTtiK 
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mm r 2m<DmffimE*ik7kmmi &m*zzLtiPv%2>. ^^\z\tmx\t7)v 

■ -CHjO-, -OCH,- -CH=CH0-, -CH0CH 2 - -CH 2 CH 2 0CH 2 - -CH (CH 3 ) CH 2 0- - 
CH 2 CH(CH 3 )0- -0CH 2 0-, -0CH 2 CH 2 0-, -SCH 2 CH 2 0- -0CH 2 CH 2 S- -SCH 2 CH 2 S- - 
0CH 2 CH 2 CH 2 0- -CH 2 0CH 2 CH 2 - -CH 2 S-, -SCH r , -CH=CHS- -CHSCH 2 -, -CH 2 CH 2 SCH 2 -, 
-CHCCH^CHjS-, -CH 2 CH(CH 3 )S-, -SCH 2 0- -CH 2 SCH 2 CH 2 -, -CH 2 NH- -NHCH r , - 

10 CHNHCH r> -CH 2 CH 2 NHCH 2 - -CH (CH 3 ) CH 2 NH- -CH 2 CH (CH 3 ) NH- -NHCH 2 0- - 

CH 2 NHCH 2 CH 2 - -CH 2 N(CH 3 )-, -CHN (CH 3 ) CH r , -CH 2 CH 2 N (CH 3 ) CH 2 - -CH(CH 3 )CH 2 N(CH 3 )-, 
-CH 2 CH (CH 3 ) N (CH 3 ) -, -N (CH 3 ) CH 2 0- -CH 2 N (CH 3 ) CH 2 CH r , -CH 2 N (C 2 H 5 ) - 
CHN(C 2 H 5 )CH 2 - -CH 2 CH 2 N(C 2 H 5 )CH 2 - -CH (CH 3 ) CH 2 N (C 2 H 6 ) -, -CH=CHN(C 2 H 5 )- - 
CH 2 CH(CH 3 )N(C 2 H 5 )-, -CH=C (CH 3 ) N (C 2 H 5 ) -, -N (C 2 H 5 ) CH 2 0- -CH 2 N (C 2 H 5 ) CH 2 CH r , - 

15 N(CH 3 )CH 2 S- -N(C 2 H 5 )CH 2 S-^^fflV^^<h^T^S^ Htl^PI^n&^o 
$?£b<&-CH 2 0- -0CH r , -CH-CH0-, -CH0CH r , -CH 2 CH 2 OCH 2 - ( -CH(CH 3 )CH 2 0- - 
CH 2 CH(CH 3 )0-, -0CH 2 0-, -0CH 2 CH 2 0- -SCH 2 CH 2 0- -0CH 2 CH 2 S-, -SCH 2 CH 2 S-, - 
0CH 2 CH 2 CH 2 0- -CH 2 OCH 2 CH 2 -^T&0> <£D£?£b< &-CH 2 0- -0CH r , -CH=CH0- 
-CHOCHj- -CH 2 CH 2 0CH 2 -, -CH(CH 3 ) CH 2 0-, -CH 2 CH(CH 3 )0- -0CH 2 0-^T£3o 

20 R 1 , Q', Q 2 , Q 3 , Q\ R la , R lb , R lc , R ,d , R 8 T^£n& m^tiX^Xh^m 
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«7U;k ^x-;k tfnu;K **uvum 4v**Wvm ^77u;k 

-YV^yjJk -fS^VUJk tr^/UJk 1, 2, 3-^^7VU;k 1, 
2, 4-^1fv7yU;V, 1, 3, 4-#*U-^7*/U;k 75tfx;k 1,2,3 
-^7^7yj)K 1, 2, 4-f7y7yjJk 1, 3, 4 -5P7^7yDJk 1, 

2,3-h>J7yU;K 1, 2,4-hU7yu;k 7-b^/u;k tfu^;k tru 

>i/77^, ^>/5 l x^;k -r>Hu;k -rv-oniuk ih— r>^/ 
u;k ^>x^>^/u;k ^>v^if7u;k 1, 2-^>y-r v#*uvu 
;k ^>^7yu;k ^>i/tr^x;k i, 2-^>iArv^7Vy;k- ih- 
^>i/hU7i/u;k */u;k -rv^yu;k v>yu~;k 3^-yux;k 

3V=Hj->jx;k 7^v-;k t7f'Jy^K 7l)x;k ^r'Jy^JK * 
;i//\VUJk a-*;u^U-;k /3-#jk^ux;k t-m^'J-jk 7^u 

v-;k 7i/Wy-iK 7x/^7v-;k 7xtv-ik 7i/Wf< 
-;k 5P7>bl/x;k 7xth'Jy^Jk 7ithD'J^K -OFUv^k 
kf D D [1,2 -b_ ) tf U tf^l/P Cl,5 - a) t! U v;k -T 5 ^1/ 

tl, 2-_aj fcfUvMk -fS^/ Cl, 5-aJ f'JyJk -f5^/ [1, 2- 
b_] bf'jy^x;k Cl, 2-_a) ei)S^x;k i,2,4-HJ7\/o 

[4,3-_aJ tf'JS^k l,2,4-hU7l/P [4,3-b.D tfU^v 7 -^) 

5^v~;k ^-^-fe^x;k erx^xjk fcfnUv^k ff7tFD7'JJK 
^-^-;k tf^UvJk xh^t Kotr^xJk ^;k*ux;k ^^ji^Ux 
;k tf^v?x;i^©3~8M (0f£L<te5~6M) ©t&fn&^CTMi 

(»^b<«^) o#MMiii wmmmmmm tzE&m^t>nz>o 
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ts^mmmmn&mm ^ e>n> mmfeznuw^ u < « 5 &^ u 22 m 
» 5 1 14 A#sjfeft*st& $ e> k «fc o » s h < » 5 t io mmmrn. 

Q 3 , Q 4 , R la , R'\ R ,c , R ld , R 8 T^^n§ rg&2mWTfe«fcV>tt*8!t£j ©g 

mz&(i)m&znx^x%&^7)\'*)y&, aom&znx^x 

b£^7)V5-~)Vm, (nttW&Znx^Xb&^Tfr*-)^ (iv)g&£ftT 

(viioi«ft$nT^Tt>«kVi«#iiai» (ii)ijft$nT^Tfej;^7$ys» go 
ff&$nTv*Tfc«kvw 5 a-c or ) =n-u 

i?/S 5£-C (NE* E' ' ) =N-E E, E' 



WO 03/045929 PCT/JP02/12264 

17 

ffSKttW, %mm) . (xix)z/7J&. (xxW7^7/«, (xxi)v7*- 
h£v (xxiiHy~>7*-f*> (xxiii)9^>7*~ (xxivHV^Tv7 
hS, (xxv)xhDg, (xxvi)-hnvSs (xxvii)7>;i/*>i?S*©7^>;U 
& (xxviii)*;i/3j?>B?**©75/;^ (xxii)**vaHS**JBV>&*U Cine) 
5 ©€«©jllftaEttlliftnJIBfett:ltfcl«:^b5fl ($? £b<«l ftui 3fi) W 

MiBe^stbT© rmft$nTViTt>«fc^7;wnsj i:^^57M;n 

ttm '^^.^^K X3^k n-yph°;k -fV^Pfc^k n-T^Jk 
-f77^;k sec-T^k tert-T^jk n-^>^;k -fv^>^;k 
10 >=p;k i -y^;i/^otf;K n-M^>;k -fw^>;k i, l-v^;^ 

3^k 2., 2-^^-;u^;k 3, 3 -y/^fJk 3,3-^pWk/PH 

;i/^©c 1 _ 6 7;i/W^fflv^^t^-e#§ 0 ££T> 7;k^g©§&«£ 

15 jyn, a^^) , i&mrji^rjm (M, x^;k ynmcc^e 
7;wm£) , mk7)\s>r-)vm w. tfx;k 7'j;»c 2 _ 6 7;^i/ 
, M7;k*x;k* (0«> x^-;k ypA^;Mg©c 2 _ 6 7;k^xji, 
> B^$tlT^Tt)J:^75y*, W.WkZtlT^Ttb&wmm, >-7/*, 
I^^nT^t^cki^SyVl, #;kJ^>S, M7;kP^>#;k^x;i/S 
20 ($k ^ b+y^Mrjk xh^>-*;k^x;i/^©c 1 _ 6 7;kp^->i7;i/fc 

«7y;i/X («u *;ks;k c 2 _ 6 7;i/#/w;k ^>\/-r;k /\n-7>fb£n 
T^r : bcfc^c 1 _ 6 7;kp^>'^;^x;k Aay>'fb^nT^T i fc=tViC 1 _ 6 7 
25 ;k^;kx;u*x;k ^>-t?>7Jk*xji^) TM$£ftT^Tt>J;^#;k>t^ 
l -7iz^x;kfr;kfc;k l-h°PU^x;kfr;k^x;k if^Uvy- 
^jk-j^k tj^'jy*Mz;K l - t:^^x;k*;i/fc;M£0 , ig+fc 

m^mitymm (M. ^;u/*U/X, ^;k*Ux;i/g, t?^<jv/X> t:^ 
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jmtLXit. 7U;k -fV7'D^-;k 2-*5PjU7ijjk i 

-7°p^-;k 2-^^;i/-l-7'D^-;K 1 -7r-JK 2-77--;k 3 

-:7>-;k 2-x^-i-7-7ri;k 2 -*5p;p- 2 -7x:i;k 3-^ 
;U-2-7 f 7-n;k l-^>f'Jk 2 -^>7~;k 3 -^>7-;k 4-^ 
>T"-;k 4-^.^)1- 3 -^>7--;k 1 -A^-fe~;k 2 -A^-fe~;k 3 
-^-b~;k 4-^-fe-;k 5-'\= s r J £-)l^<DC 2 _ 6 7)l'5'-)imZm^ 
%Z.tmx%Z> 0 ^T, 7;k^-;kDg^S<hLT«, f5f2L£g$*«tLT 

mm^tvxcD m^nx^xh^7)i^-)vm c^^stm- 

JVmtLxt*. ^JA«If-JK l-7°Dt°-;k 2-7'atfn;k 1-7^- 
;k 2-75Px;k 3-y^-;k i-^>5P-;k 2-^>5P~;k 3-^> 
5P-;k 4-^>^n;k i-^\+v-;k 2-^\+v-;k 3-A*v~;k 

zz.x\ 7)i*-jm<Dwwk&tLxte, ffiBLtzmmmtLxcD mmnx 
Ml2g«tbT© rg^$nx^Tt)j;^7U-;k«j tc^3tj-§7U-;k« 
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MJH^lt^^^fS. £ ill?, 77;^;i/*©g^*ibTMIBL 

§ko)mmtzb<D&m^zz£tfx%z>o 

mm^nx^xbx^7)i^r)VMi fcfc^w^fcWBfcfcorafcfcfe©* 
So nc-e, m^ftx^xb£^s2n7)i5-~)vm<Dm&M£Lx\%, mm 

VtcmWk%£lsX<D m^tiX^Xb^7 )V^r)V&i \Z&Vt&W»&£M1Sk 

25 tr^#^II*m*> (»JteiH«*ai*) 
fcf^/U;k l,2,3-t*W/U;V, 1, 2, 4-^+)-> > 7V'j;k 1,3, 
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4-^^ryu;k 77if-;k i,2,3-?7^yjjk 1,2,4-? 

7v7V*'j;k l,3,4-?7v7V*U;k 1, 2, 3-hU7l/U;k 1,2,4 

- h u 7 v/ u ;k rh7 y u ;k tr u s>;k . t? u y s?-;k tr y 5 v- ;k tr ^ 

v-;k h U 7S^-;^© 5 fcn b 6 £ £z$M?Ut 

-0^77-^ -rv^>77^-;k cb.) ?x-;k -r>Hu;k -r 
7-f>Ku;k lHHWJjk ^>x-f>*vu;k ^>y^*ir-i/y;k 
1, 2-^>yWv:**i^/>j;k ^>v*?7v*u;k ^>yt°^-;k 1,2- 
^>Wv?7yu;k iH-^>yhU77u;k +/u;k -rv*/u;k 
^>y>j-;k ^VU^k */*-y->Jx;k y^^^-;k 7-7?u>>x;k 
7°ux;k 7>Uvx;k #;w\Vu;k a-7j;k^ux;k /?-#;k^yx;k 

r-^j;k^U-;k 77Uvx;k 7i;Wy-Jk'7i/5 1 7y-JK 7x 
7"vx;k 7x;+W-Jk ?7>hl/-;k 7xthUy-Jl/, 7x7" h 

□ u-;k -r>HUv-;k trp'n c 1 , 2 - b.3 tru^^k e^/p ci, 

5 -a) t° U 5>;k -f 5 C 1 , 2 -a] tf u s?;k -f 5 £V c 1 , 5 - a) M 

u^k -rs^v ci,2-_b) tru^-jk -rs^y [1,2 -a} try 5$? 

-;k l,2,4-hU7yn [4,3-aJ tf'Jv^k l,2,4-hU7VP [4, 

3 - b.) tr y ?i?-)i<m(D 8~i2 *©«^#is^^s^a[*sR3E l < 

-;k ^>yk°^-;k [_bj ?x-;w l££^3;i<h^-r£3o 

^•k^x;k ?x^-;k en>jvx;k Th7tFD7'JJk T^J-^xjk 
tf^y>Mk ?h^hKPif?-;k ^;k*yx;k ^M'J-JK 
v-;i/^©3~8M (£?£L<«5~6*) ©g&ftl&3(^;PF^ftI (0?£L<{2 

kKD*/U;k 1,2, 3, 4-?h7tKD-fy+yu;^©±5K:flWBbfc# 
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w&MtLxcD m^nx^x%^mmn&i ^Lx^x^^m^& 

» *;i/S;k T-fe^k ^Dtf^n;k if AP-r;Mg<Z)C 1 _ 6 7Jk*j/'Y 

y*j tmmt£*><n*%^z>zttfx%&o 
20 tufae^a^bT© rgM^nx^Tfeck^75y*j , rg^nwcfc 

rau mxu, /\Df>if mz.\$7vm. mm. ^m. 3?mm) > ;\u#> 

^nx^X%^C^ 6 7)lu^'y (M*J;£j*h^X xh^->, hV7)Vjr 
25 P^b^X 2, 2, 2-hU7MPlh + -X hU^PP^h^X 2, 2, 

43cfc^C 7 _ 11 7;WI/7U-;l/» (l&l^o-hJH' 
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*;kx;k*-;i/ (M, ^>xjklNx;i/#) , ^>-t?>7Jk*-;kg) , ad^t 
>fl:£ftTi>T£j;ViC 1 _ 6 7;kP*v;fc;kfc;i^ m. ;* h*~>7j;kfc;k 
5 ib^y^Mpk hU7;k^-o^ h^>#;k#-;k 2, 2, 2-HJ7;v 

^-Dxh^v*;k^-;k hU^DD/KyMfcjK 2, 2, 2-hU^7 

^>#jkfc;]/« (^j, ^>v?;ki-^x^;i,fc;^) , 7U-;i/ 7x" 
;k l-^^^k 2-±75 1 ;^©c 6 _ 10 7U-;i/^) > 7^;k*;i/ (#1, ^ 

10 >^;k 7x^JH©C 7 . 10 77WJK ^Ktt7x^-C!. 4 7;i/+ 

;w , 7V-frT)i5--)i> (m. v>^5;i/^©c 8 _ 10 7U-;kT;k^x;k 

$ F^JK C^^k^kPsH'S hW;k 75^7f) , l~2ffi©C 1 _ 6 7;i/ 

20 ^;i/Si?e^$nT^Tt)j:^75y*^Bm$nT^T ! bJ:Vi 0 Jine.©ft 

S©m^*tt»^7 t j;W^l^^b2fie^bTViT : feJ;^ <) 2I0CD 

g^s^*m^t-^t^oT^75ya^«-r^«^t>^D, <r©nift 

*^©gt«75/XtbTte\ fliJAtef 1 -7-fc*5Fv-;k l-lfD'Jy-;K £ 

25 ;u^;i/ (M> pWk x^;k 7ntf;k -fvynk°;k >^;k t-7>;k 
^>^;k ^+->;u^0c 1 _ 6 7;w^) > 77JWI/ (#J, ^>v;k 7x 
^;^©c 7 _ 10 7^;u^;^) , 7U-;i/ (#u 71-JK i-^7?-jk 2 
-^-^^;^©c 6 _ 10 7U-;^) ^tLT^xfeiiu -bW^xjk 1 
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MtmWk^tvxo rg^$nx^Tt>J:vi7;i/+;i/x;i/7^-;i/Sj \z&tt 

5 7Ptf;k7;k7^x;k -f 77Plf;i/7Jk7^~;k 7^;i/7Jk7^fX;k -i V 

y^;kx;i/7^x;k sec-7^7;i/7^r-;k tert-7^;kx;k7^x;k ^> 
?Mk7;k7^~;k ^i/;i/7;i/7-Y^;i/^(oc 1 _ 6 7;wi/7;P7^n;i/^ffi 
v^^^^Trt^, ccT7;^;i/7;i/7^^;KDS^*<hbT»> MEbfcB 

15 z. z.7: *7 fruits tbtll ^JtLWU h^>#;i/fc;k xb 
^v^kfcjk 7°P4^>#;M^-Jk ^y7o^^->*;i/^xjk 7*h^> 
#;kfc;k -T V^h+y*MnjK sec- 7* h3rv;*7 ;ktok tert-7>* 

20 #;kfc;W ^trfe;* h^>#;ktfx;k xh^yM 

#x;k 7°p#^^^;^-;^©c 1 _ 3 7;vn^^;^r:;^wsbVi 0 

25 fe«tvi<£i»7J^JU* (#K x^;k 7°pe;k -<77'pt?;k 7*^;k 

-f V^k tert-7^;k ^>3Mk ^yJ^CC^eTWf, £?2:b 

<«^^;k x3\>w» > 7->;i/S *;p=uk 7-t^k 7°ptf:tx;k 
trnD-r;^©c 1 _ 6 7;i/*7-r;k ^>vy;i^o , #;k^>yi^ c lT6 7 

;kP^>'*>'^->'l'^lX^2f®$»^ai:tTWbT^Tfej:^ 0 ] , AP 



WO 03/045929 



24 



PCT/JP02/12264 



?>w?- (m«7y*, mm, s^mm) , -has, yyyi, i& 

^L5jS©Ao^>n^ mm. HH, a^lf) Tfi$£tiT 

V7'D^y, n-^h^X -fV7>*v\ sec-7"h^X tert-;7>4^>^ 

fc;k 7 x^?ji/*^ y * j^z;^© c 7 _ 14 7 7 j^Ji/t+y 

^ r7^;i/*;k**v;ft;kfcjUj U||lJ|H^Tfei< > ^tf>B&*<h 
UT«, itusE®g$*£LT© r7^3+v*;i/^-;H f;n&tt£ffl^<h|W|tl 

X5f;k 7°Dtf;K -fvyntr;k 7^;k -fyywk tert-^k 
;k ^^Wfod.eT;!/*;^) , «7;k^-;u (flu tf-;k 7l);k 
<V7°n^-;k 7°o^-;k 7f-JK ^>x-;k a=h?-;H£©C 2 _ 6 7 
;U^r-;^) , y^D7;WI/ (M> ^D7*Ptf;k ^P7m vy*P^ 
>3Mk o^y;nsoc j. 8 y^n7MJH?) , 7U— ;p (09* 7ir 

;k i-±^^;k 2-^79\>i/^©c 6 _ 10 7U*-;wss) , t^jv^i m. * 
;i^0 > 7'j-;kr;^-;p (flu -»7"^;^©c 8 _ 10 7U-;kr;k^^;k 
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mzm^Z-ttfT'ZZo &te»7;i^Jk HITil'^iK '>^7MJk 
5 J:<, *©Bi£££bT«, Mffl©B$S£bT© r7;kP*v#;kfc;ki iz 

rN-^e/B^Jkw-oi/j £W5B&Stli#©%©£^5££a tv e£> 
io ®%<DmtVT\z. $mmm7)v*)v m. *?)v, x^;k 7°Dtf;k -f y 

7°DH;k 7*^;k tert-7*3Mk ^>^;k ^^©C^eT^^) > 
C,.,^n7;i4;P <^J. ~>7D7°ntf;k ^a7fJK ^o^>fJK v 

tt75y*;p;tt-f;i/tbTtt, -7i£^x;kfr;kfc;k i-tfo 
ij^-;k*;i/fc;k t°^u iV#Jkfc;k t;^uy*JP#-;k l -tf^ 
7^^W;^-W±tf4fic»7;v*Ji' (fi, pWk x^;k 7°atf;k 
-<y7otr;k 7*^;k tert-7^;k ^>5Mk ^*^;i^©c 1 _ 6 7,Mr;i' 

20 .«$) , 77 W ^>v;k 7x^MSOC T . 10 77^J14) * 7U 

(«, 7xn;k i-7"7^;k 2 -^7^;w&©c,_ 10 7U-;w?) « 
iflBBSiStbT© rg^$nxuT : bi:v^^^;i/;^'f £=t^ rg 

25 %kZftTUT%£Mjly ©B&gtbTWu Hul2gjfe*£ bT© 
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10 q', q 2 , q 3 , q 4 , R ia T^$n§ mmtix^xh^^mmty^m&i > q, 

R ld , R 2 , R 8 T'^£n& rg^$tlTV^Tt)ck^C 6 _ 1 o7U-;U*J &<fctfR lb , R lc 
T^$n^> r^£tlfcC 6 _ 10 7U-;i/Sj 7^bTV>T&£^£fcte#TSg 

15 Q Testis rg&$nTV>Tt>£^#^35tgt*j ^WbWT&cfc^g 

bT v>t i: ^g}« £ mMtegvomnte h <D *m v>3 c ttfr-Z 5. 
Q 1 , Q 2 , Q 3 , Q 4 , R ,8 T^£ft£ rg^^nTV^Tfccfc^ItS^«maj > R ld , 

r 2 , R 8 T^$n^> re$£nwTt><£^c 3 _ 8 ^P7;W!/aj ^j^r 10 , 
20 R lc -e^$n3 rg^$tifcc 3 _ 8 v^P7;p^;i/»j iWbWTfecfci^fcte 

J«£bTte, M3bfc@^»<hbT0 rg&£nTv>Tt>£^7;i/*;i/Sj t 
x, x a , y, w, w 2 , w 3 , w 4 T'^$n& rflKft^nT^Tfei^s^M^j ^tu 
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v>2«0»fl»JWb#**j fcitfw', w 2 , w 3 , w 4 T^$n^> rjg&snxuxfc 

R\ R'\ R'\ R ,c ^3J:^R ld t*5^T^ SJ&£ftXl>Xfc«fcV^#;!&#Mb7.K^ 
XWTfc £^7:i:X;l/*X&3o 

t> T'^tf T b «¥»^ *5Pl/>»> x^l/>«, *fctttT=l^>3£**«ff 

£bV>. 

15 y, r^^^Ynia^^wsb^. 

Z, z a ^ci;t/z b ttg^JM-?«*bVi 0 

w, w\ w\ w 1 , w 2 , w 3 , w\ w la , w 2 \ w 3a &£^w 4a &, 3M£3\ **f-vy. mm 

HB^W^bV*. ' 
Q, Q 1 , Q\ Q 3 43J:^QniAay>lI^^fc«@^$nT^T ! bJ;V^W^b 
20 7K^*^fe««^$nTV^Tt)i:^II^*#^^b<, ft\zft&l,<\Z* A 

p y >nc^ * fc tt-tn^nWMS ft* bx v>x %> «k v> 7 x ^7 

S£bXte7>y?ltIH^ iftSlSJS^^fctt^R^^CAPyvJR^ffSbVi. 
25 £b^o 

X a ^B^$nxViXt> c fcV^^M^Xa5D^oY a =z a =g^/I^xa5^^'&W 
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(IXa) 



5 -JKSOOfcfc^T, w a ^m^^-r*-&« 




(Xa) 




(IXb) 
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R 3 






// 




0 










\ 





(Xb) 



*IC^t,iTtt, «rfc£ft£©(IXa), (IXbK (Xah (Xb)T^£ft£fc£W 
5 £f£UUo 

«^BJ(c^^^^^«WIB-«(I)~(XI)T^$n^ft^tl^8 : ^ 

»fc»*b<tt*0-«a(r ), an* k (V k cvr )~(xr 



10 



R— t- 




(I') 



R 1a — T- 



V 



„2a 



-Q 




(Ml') 



R ,b — T a - 




(V) 



y- -r 

15 *IBi|ttWIB3£*tHa*"C»*. ] T*$ns^«l$fcU^Oil; 
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r ,c — 



X- 




(VI') 



N 




(VII') 



(VI 1 1*) 





(IX') 



(X 1 ) 
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« 8 \ 




(XI') 



5 fcSfcBfcfc^T-tta (I) ~ (XI) *5«fctf<r ), (III* )> (V K (VI' )~ 

ic^$n^*w*b<, «&«*«£©:&» mmwtt. 

ttGStOiftOffafeWtbTtt, 09*.Wtf- h U ^Aifi, # U ^A^&<!£©7;k*j 

^Ai£; 7> ; &x£AJfi&:£jWflV>&ttS. «!IS£©m©MftM£LT.teu 
0!*.«hU;Wl>75X bDX5PJl/75>, tru5?x tfnux x^/-;u 
7$X ^;-Jl/75X HJX*/-;KT5>, yv'^DA^y^SX 

n, n ' > swx^ v- >5> 7 5 >& £ t (Dmtrn v >e> . iitt t ©&©$? 

*?>7.)i-fc>M, ^>if>x;i/*>m> p-h;ux>;*;i^ >$£&££© 
20 U^X ^-;i/X^>^£t©m^^e>n, ^75y»£©tt^8Fjifcfcl£b 

tt##)|M8l©»£t>, *ne>©S£»©«^fc*seBK:^i:n5. 

25 J^lr^o 
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*mifc&mmmm 3 h, H cm uzxwm-znx^xb 

*mmzfr-frz>^m en m^w^o^m^Ktmrnt^^t^xt^ 

itt^i^^tf^n asi#©«3H5frtfci (i) mtmn<DiM.tL 
xm^xh&< (wmtLxte, mz.\tft&m en ^©^^©t>o^^ 

10 fl^to (IVa-c) \ts J. Med. Chem. (v^-^ *7 ;*x^>^ 
;Hr5XHJ-) 2 8t, 7 1 7-7 2 7H (1 9 8 5¥) fce«©*ft*fctt 



R'COOH 



15 MS la 

-Hal ► I! — I— Hal 




(Ila) (Ilia) 
N^^, Q-B(OH), 




Pd " Y b ^S^ 
(IVa) ***** (la) 
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«1 a) T&JR£nA¥Rr!Bfcfl:£* (Ha) Sl^t^n^x h n 

t <DU&ett>-&* * * ^ «/\° ^ v AMii#ffiT7Km»-r * jgfc&jSTcfc £ 

#6nfcfl5^«aiia)&, au3fc»£*flnN r'cooh tm^ 

tMMppe) 4>&#bft#&M-f5, fcswa^^^M^K+jgysfcS 

20 TOtt#*»H»T, *£fc*r«K , 5HMb'&» Q-B(OH), £Dn®MfttZ>t, (la) 

Npiw^e. 1 2mfflT-$>2>c w«a , 5BE^«iQ-B(0H) I tt, sft^e>^igjni«d« 
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mt%vv&. vm.imt>wj±, ymit-t-hWA, ««u^a, mut 
$yykteE(DmmmM. $>5^&hjx5p;i/7sx tfu^>££©«&» 

m m&i {b^t/dva) i^mzwu m 2 2 0 

(lSB£&lb) !W|^bT{^tl(Ib)t), -f^%(IIb)ctD, S^-fS^^T 
10 Mi£&2a 



N 




-Hal 



z 

(IVa) 




z^ 
(la) 



-W-Q 



15 



20 




HW b Q 



-Hal 




(IVb) 



z 

(lb') 



-W-Q 



75 FH (fd, y^fMAATS b\ i^TMl^ir b75 F&£) , AP^> 
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#U££> 0fflMc*#D£Z^ *BMfctf-MJ£i^ *BMb#U£A, aMMt^U 

K ©IfflHi fc£*(IVa) l*;HCftU 152^-20^ Oft. 

(Mi£2b) ra*fcbT«Bfi«l bT#e.tl^b^(IVb)^6{b^tf(Ib' ) 
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nzntzit&mmic)*, m%£s.m&&ftT^ *)itf>m4k&m r'cooh <hj» 

10 0t^6 14 CCTrfT? cl^^T^So S^Wfcn IffF^ £ 1 2 TOTS 
-i> 0 <fb£-tJ(IVc)£, KJfc£I^£4;i&^M> M;U£H]/XX rh7kh'D 
10 y/h^yl^^t'M^^ ji^^S#ffiT, m 

TOMXllffl^T, ^?5:«S^^b^ Q-B(0H) 2 ^M«^1-^«J:, (Vc) 

15 PttBW>£l 2BffflT&5. ^$&5$Kb-&feQ-B(0H),te, ^S^S/W^JS** 
S*U>. ri&^j tUTtt, m*.\*s »r>U»7A> 08feic*:*-MJ£A, 
JB»*U#A, fcR**:fr'J£A, **fltf-MJ£A, *m«U^A, 
*U£A& abi>Vi»hUx^;i/7SX £ us? 

20 t£ rjggj OteJBSKk flS^tt(IYc) l^l/fcttU ^2^1/- 2 O^Jk 

■L<H Hj5 ; E;i/~i2 ; E;ra5. 

X^kx—rJk- ^rt+iJ-X ^h+vI^X fh7tK077>^t*) , 

^#Jfe&fc7fc*£ (09, ^>ifx h;kx>fc£) , 75 h*s (0iK y^?J^ 

*M/A, v^DD*^>&£) iftStt^T, AD^r>ttRj- 

Hal tgjS$t5 21tfc«t!J, -fb^ti (ic).#*&n*. r&gj tLTit, M 

mti-hV^A, ^mTK^-rhU^A, R»*U«>A, &Kzk*#U»?A* 
zKBWItf-hU^A* 7k*ft*U^A, TK^b^U^A, *3tHW- hU £Afc£© 
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5 1 ;i/7ay-i ) 3-v^^;i/^bFD-i,3,2-v7+i i 7iN7;^u> (bemp) , bemp# 
igft£0#«ask aw* en*. ^ m&i <D&mmu> k&m (vc) 

5 \m\-*i\ <D$mm%, it&w (vc) l^ji/t^u m^-i o^jk 

fi~5 OtTCfrSC^T^S. K«WfMttl«fM-2 4l^nT?*«. 




R2-Ha I 



10 (Id) 

mm (m, ^odma, y^DD/^>^a 11:11^, «astt*frT, 
, ^«©$.§K^Hw b Q <h»jt#T5£, (vc' jft^w^ens. 

20 Pfffl^l 3fc&te0&£tt£HW»QfcJu Sjt^&^ig3HSd«M* 

#U£A, «»***U^A, JMMfc&UtfA, *BMfc^U 
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^ T^j £>&ffl*te, te£^(IVc) l^WC&U $2^-2 0*:jk 

b < m 5 : e^~ l 2 ^i/T^-Sc 

a , ^mmmtymm ^>t?x h;ux>&£) , 75 na (#k 

10 tfR 2 -Hal tfcfclE^ZLMZ&r), \\^% (Id) ^#6tt§. I^gj ^bTte, 

^m^-hu^A> im7mj-hw&> ^m^u^A, Ka***u^ 

A, TklHb^hU^A, 7fcIKfc#U r 7A, 7jcigft^U^A, Tk^b^ HJ ^A& 
&3l>&hUX5F;i/75X tf'J^X 2-tert-^;K5 7-2- 
vX^;U75/-l,3-v^^;^;i/h Ho-l,3,2-> > 7l7 i *X*U> (BEMP) , 

(Vc' ) i^e;i4;:*fu m 1 tjv- 1 0 ^jk $?£b<te, ^ 1 ^e;p~ 3 ^e;1/T 

/\a^>«R r Hal <Z>&/B*«> fb£& (Vc' ) l^JHlMb, *& 1 ^ 
-lOtJK #£b<«> ^lt;i/~2 ; &;i/T^§o sj&figtt, 0"C~10 
OX:, ft £ b < 5 0 KJSTOte 1 P&IRJ~ 2 4 B# 

20 ffl~Tt$>&o 
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est** &&%\miB,fe&tmMm&*n j ettt?. ) 
^m^nx^imu^m die) wzmm^PLt^mm, mz.it h)v 

mm® e. 1 2 iswt* s. m 5 $Kb-er#j q-b (oh> , s^anHba* 

10 «^U^A. ft«7k#*U"«>A, 7KM7"hU f >A, TkM^AU^A, #BMt • 
37 U ^ » <5 V» tt h U X^;i/T 5 X fcf'J 5? £©W8Hft£ 

& rJ£Sj ©i&fflSKk fcftm (He) 1*;WC**U 152^-20^ 
$ L < fct 5 1 2 tjl/T^S. 
15 fc6ttfcfc£«J(IIIe)'£> a*t>^^6n*nhn36©Jl7G*fMcfrr. jStc 

;\° 5 s j v Anm&iFF7mmQt * ^mmtc^ z<D-%m&mf s n * . s j£ « as 

»fcn&fc*&#KlVe)£, »Sfctt£*frT, #;M?>gMb£"«r R'COOH t» 

(ppe) +ft#i,fc#&jqj»Ts» fcswa^x^i^ife^jSMSfr* 

1 0 CC^e. 1 4 O'CTfr^^TtSo R*WpMttlWfiai*>6 1 2RfWTf* 
2>o 
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#U£A, jMMc**U£A, TKffi-ffc^- h U ^A, 7k&fc#U#A» zKKft^U 

15 

K r&Sj ©&ffl*te, fls^fcUic) l^MzttV, m 2 2 o 
20 ttA^v^AM»ffiT7K*»T§^Ma7c?5:<H©^^#^e»tl^o SJfcte 
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iXfJl/ (PPE) *&#b&a*e>MT^ &%W**9>7>)V*>m*m& 

10 ^«o#afc«kos»fr-5 (r) #:^fc« cs) #fc$Hrts 

JWM9tett0!l*tf, 3!6*jStt*7A (flU CHIRALPAK AD, ^±Mt 

20 aw-rs^t^-r^s. 

j6fc»#b»ir>75/*, ^;i/^^>-;i/S, zkmSKMLT, #»S£jhv>t*> 
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fc^m en m*tc\t^<Dm. (ut. m mtmtfrz) ©7df^ 
(i) m\zm>-?z>tt&to*w* K&m (i) wd^s/^ub:, as 

(I) ^©75/* (SKI) ^7», 7;WWb, V/vMifrZntcfcfr 

m (i) m<7)7$;& mm) ^x^r mf-y-owb, 7?-Mk. 

>-.4-<;P) ;* h*v-#;u#;i;Wb, -r h^t Kn75n;Wb, tfaUv^M. 
5P;Wb> kfAD^;i^*^^;Hb, tert-73VWb£nfcfb^#) ; 4b^% 

(i) m<D7m&tf7z/M& 7)v*m& vkmt. uomt^nrc^m 

(M> -fb£r#j (i) ^©*S?K^7-k5r;Wb, W;Hb, ^P/v-fM, 
tfAo<;Hb, 77->x;wb, 7^U;Hb, 75x;wb, ^f;P75/^^ 

^^^-jWb^nfcfb-s-^) ; {b-^tj ( 1 ) m<Dti)\s$*i/)vmtfjLZTMk, 

7$ Hb^n^b-g-^ (#k <b£-#> (I) ^©^Jl/^+y^S^xfjuxT^ 
<b, 7xzjn^fJW^ #;w^>;Wi/X7^;wb, v*?-)i7^; 

3MPxx-r-;Wb> 7^Uv;pxx7;Wb, (5-^^;p-2-^y- 1, 3- 
>?^vi/>-4 — r;u) ^^x7>x;Hb, $^nA*v;kt+v#;!^x;!/ 
x^;i/XT.x;wb, ^^75 hMb^nfeib^ti^) ; ^jsi^ns. ;in£> 

<b^ (i) mo-jap^y/fte. fcim^i 9 9o^tij mn&<Dffi 

\k^m (i) fcw^^ots^tfeik 

-fb-g-tf (i) ^©7°oF^^^«7Kfp»ct»7K»©^-rnT^o 
T'bctvi. $e>K, ti?ft\zim*L^n&K)£\,^ : %mm$:iitz>fiK z\n*> 
^mm\zmLRmm. smwm*?n<Dik&®h*mw\z&<£-zn% 0 

*%WfrfrZ>{t&m (I) ^fcL<te^©^£fc«^©ynF^-;/^ (£*T, 
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m\ziz, ^u^n^>^-^Mmmz^mmmm-nM^(Dm&i>^ti 

fc#KK:*3V>T, ^PS/>^-- t££IS§T3£«, ^DS/>*3— • fef©7>* 
* tf ^ P v ^— S S S« £ Lfc <0 . ^m^tt £{gT£ -frS fc £©ffrB 

Jftft &A§ft ififllft &ilft +-*gj»ft Sft i«g;ft flgjffi^, ttftfML 

*/Mffljan*a, jffm, «^ n#ft ?gsn, 

mft &j$ft iti, itt'jwi, antufeit, 

±38Biift »sm«jffi, nutfiAE ails 

£) , 7^D-Att»«8Mtft M$r£ (M, TOftfc«ktfi«0fifcfifc£fe 

*fsw©^«itt, ft ^km, aasiRft 0?ft Bft wft mm, * 

vim) \zfthxmmmi£\sTm\ f *zz.t. 
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lx«PWl;^Tt5, r#loj left, ffiArt, HSgft, 

aj&a* &f*k Mft. mmft. mft&£tfM&fo, mmnm, ««©£& 

09A.&1BO. 5~10 0mg/kg#:l> $f £L< \t 1 0 1 ~ 5 0m 
g/kg#:i, SSCSf^Klil B 1~2 5mg/kg#lTfe^. £©*£ 
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-> ^;kx ^ -5=-^- h U 7 A ft: £#JB 6 tt£ . 

;k T^cirf-jk ^Tift, hO^nnismtzlitim^znZo 
®Mffi®m<DVfMtzMtLT\$, M^-«Ux^l/>^Un-;K 7*p£u> 

aixXxD-;k MJx*/-;k75>\ »h'J^, ^x>^ 

MMtt>m<DBmfcmtLT\t, M^fc£XT-7U;i^Ux*y-;kT$>, 
'j^M^MJ^A, ^^U;U75/7 p ntf^->^ k->^>, i&fb^>-tf;i/P 

tftfy fcfx;k7;kn-;k #y tfx;ktf □ U Hx AJ^^y^^M^o 

ass*ft;S9 o» t b t tt, #J a ttX > 7 ;p p - £ jWB Vi 6 n -5 . 
^>v;kr;m-;k 7x*^;k7;kp-;k rtKost, vju 

n^o 

m£miZttLTm%0. 1-9 5% (w/w) en=T$i±-5 £ <hf;Z<£ 0> 
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£fc, (1) *%W<Dik&®<DG%}m*&. J *tZ>C£t, (2) GmoiriMM 

10 e ostf, wmnmtM&t*) tzmmLTmmTzct&xgz. 

15 MXbP-;k 7DDhU7x-feUX SS^HD+^a^fDX 

x7>hi>y-;K v-'xhj/x */\°;i/hU:»\ 70^>7x>, 3-;mo* 
x Ua.-:/oi/U>fc2:) , fdd^>7x>, xtf^T.^ y-;k tju* 

25 5 a-W**—tfB&*H (#K x7>J7fU , 9J»& 

K^k&T-^iggij (^j, t^^7>, yi/F-ypx ^^^VX HJ 
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tt r<b*«s«ij turn «Atf7;p*;wba, ftst^m £Qffift#E£& 

ry;WHb^Jj £LT}t, wx\Z* W hD^£n>T77-h\ tfl*:M h 

77X ^AX^X 5 h^D~ 1 — jx ;*;U7 7^>> ^JW\'y>, 7 
-AX5^X U>SiX h^AX^X^HJ^A, bUx^l/X^^X 
AX?X OAX^X XM/7'b!/5/X ei7*07>, Ihyjk>F, #;]/ 

10 #7^x, yx^^x stf^erx ^t^x tf+u-UT^x 

7>A*AXfX &ihX7*D7tfv7A> 7^rA7f>, 7° 
1/H^AXfX 7*5 tVI, UtfAX^X 7^/0 5 h\ hl/^;i/7 7X 
hD7*X775K ^7X^f>7f777-, fl^affnx 7 Fif l/X>, 
y7rAX5 1 >, Hifl/X>ft£^^6n<§>o 

15 rf^WftSagj ibTtt, ^W7*FyiJ>, 6-*;kfr7°h7°U X 

Utfv'K, f^;y>. ^M/+1HK x7X7t:X y^7b'X X* 
5tfX:t7 7*77 7- K Ii7>y^t'X 5-FU«I^J (M, 7)V*U 
Dr>ik T^-Jk UFT, F*X7;WJXX ^^^7-;k #OX7tf 
X X5f7-Mi') , 75 7 7x11 X D^ri^U X#;kv7A, 77'D-f 

20 h\ 7>XX 7t U?^ hMy>7A>' i/^7^UM h*J^A, 

UtfX I5f7-;K 7^7lfX ^rAy^h'X k F a*X&;W\*=i h\ 
^XhT^X, K'JU/t'A -f F^yy'JyX ah7*7VX 5^7^/7 

ux, 7>AA7^>^^ffl^en§. 

25 XC> 7'fh7-fy>C, 70^y>A3, ilE7l/^yX WS&V 
t^XV, M^7°P-7-fXX i&i^/Jl'HXX iiF+y;i/k 5 xv, 

»7^7jnf->x ^tf^;nfx>, Mx^t'xv. ^^/x^ 

5X77-TXV, 1f;K3T>fXX, *^7 7^'JX 5h7X, 
;HfXX M5h^>hDX :&gM'7>kX>&£>7H^e>n3o 
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8£ r^^^J (BRM) j £LTte, 0>]*J;£, t°vA--;k 
5 ->\/7f7X 1/>3^X 7^n*£7., 0^-7inx -O^-n-f* 

X5PX U>*h*5/>; BCG7^^X nU^A^T-U^AA°;U7*A, l/A 

s v*-;k ^ u u- y # 5 f k> y p □ yv-frfc Etfim v> e> n§, 

10 MBfJ tUTH MoM^iit-^^RT^n^^Wcfco^feOTt) 
£<, mn. frTm&2 0, 0 0 0£kT<D^7?PT\ §#t«^l;j;Dli 
^T{^ffl^jf$tX^HWfflV^n, JWfcftfcfcJ:, (1) EGF .(epidermal 
growth factor) ^fctt-eftt^RWfcffi— (D^^t^M CM, EGF, A 
l/^U> (HER2D#>F) fc£] , (2) -f U >Sfc«-en 

15 ra— ©fSttSr^TTStlM -fX>:xUX IGF (insulin-1 ike growth 
factor) -1, IGF-2fc£) , (3) FGF (fibroblast growth factor) * 

tzi$^ntm%imzn--<Dm&zmTz>®n m, MttFGF, isi4fgf,. 

KGF (keratinocyte growth factor) , FGF-lO^a , (4) ^(DmoM 
t&L CSF (colony stimulating factor) , EPO 
20 (erythropoietin) , IL-2 (interleukin-2) , NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGF/3 
(transforming growth factor i3) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) fc£ifi$>Vft>tl&. 

(HER 2) , ^>ya'J>^, IGFS^#, FGF»- 

i s tz. n f g f - 2 fc £ e, . 

^ r«wa«»*B?©^*|fi#-r*IBflJ iiLTte, tf©IS#giJ, 
h^yX^T* (A— fe7^> Herceptin (Kg) :HER2#i#0 , /^S 
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(ffV^y? Gleevec ($69) ) > -iVyV (Iressa (ffiflt) : 
ZD1839) , t^yT^ (Cetuximab) fc£#*tf&tt-5. 

mZLtctpTb, mmMtLX\t. LH-RHJ^-T, h (M, SKzf-fePU 
10 X ^-fel/UX Ui-7aHJ>fc£) , A— k7^> «S«:aHER2tt 

©ft£-#/ 1 Muti t $ nr n wr £ ^ . e: © «t a <t l t 

-©m#j©&#, (2) *»w©<b^«t#fflai4fetsai*K:«3«<bbT#6n 

^> (4) *mw<D4k&®timmMtzm\zmmkLT%znz>2m<Dmm 

25 ©Mft3$#^j8T©l^l$&#, (5) *%Bj©^#3<hMmti<h^SiJ^^M 
te\ #f£BJ©te£#M#ffl3ltj©M#T©&^ **^ttiS£©Jdj^T?©«#) a 

5. 
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tx> mp65x««pw m. mm, mm. mmsAm \z&±\z&$.?z>z\ 

Slfflltt, MA. ttAA, AT, Ml* Attfe Aft, 

<«»o. i?&:v^5 oii%, 2t>\zft£L<\mo. 5tz\,*L2omm%n 

MttM±*fc»LT»0. OlfcttLlOOMX, ff*L<tt»o. l£V> 

*56W©ft#ftSfc«»fflai*tt, ^«sn (M, -/^f-> (Tween) 8 
0 (7h7W^-m *B) > HCO 60 (H*4r5*;WXtt) , tfUx^U 
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x*XMJ>fca , &&&& (m, 7*a;u; 

Jfi^NU^A, il^U^A, -7>-H- ;k y^tih-;^ 7}*V®m) . 
»x*;k jWW^'O, yn^^, ^>^7^3-;p 

fc£> Xtt*jRffl («, Xr7>J>i7^^A, #Ux^l/>^ij 

3-;p 6 0 0 0*2) &2*mUTJB6IIWWU *^T?MfcJ:0 % 

§ C fcfc J; D«P»4F«SJi:-r* >^ il/m 

8 0, ^D-^ F68, tJl/P-X7tT-h7^|/- 
-*7^;r- ^5^-k ^WyN (D-AM H>y, **7* 
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wsajtb-m, MM&zi&ti&m* -tfru-xmrnfa, v~ 7 

20 &i \z te£M>wm&x \t/3o& ztvr y fjmi^^f s -trc t> «fc v*. 
i era- u 5^nwa©5R^**k:»#"r* ^ £ fc«k en*. 

25. ~^Ai£, ^J^>S, ^•©fi&bO^^ ; E-;i/^£©W^m^»ffl^6>n 

So 

aitSJ^O^WOib^Sfc^ffllS^OfiSttO. 5~5 Ow/vl 
©*&tt0. 5~5 0w/v%, ^b<«3~2 0w/v%«lK 
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v?u3-)im , rT^J (flu ^ij-feUX x^/-jMg) , M»^J (09» u 
5W^p-7„ T+7h'J» , pH»J (flu £8, zkKfls^hU^A 

&im\ApHmwm<Dmaa\iz^f) 2~i 2$?£l<«2. 5-8. ocuts 
&Mm&mmt, mx\t 100^121 , ccd&#t? 5 #~ 3 0 mje&dm 

h < «&*TX*> £0-Xf$.ft \Z^ L WT«fc K 

X^^-;UKa©FD&C^-2^e,^fcFD&Cl/y F4 Ot&fCFD 
&C*tt#fflHStt*. M^ftffMKkL 5>K ^X^U- ^1/> 
V, l/^EX 9V—-f*7)\r-V, A*X^, xxL)-fc£tffc^-7* 
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m-?x*>!fMtvTfo, mmmi-h^^A, ^>»i, ^Dr^h 
u >&mc&m. wmnmnn sitter zu-b-f^MtTt^ivu 
5 n^o 

suicwitio. i~^5 osa%, $?^b<«^jo. i~^3om*%(D 

10 ^, Pl£rtK:An&ftTlfc^L6 O^ftlC, $?£lXtelfc^L3 

HulBi@:ra©^J^^^T§^W*«> *9 1 0 ~$ 9 9 aa%, m% h < « 
*93 0~*5 9 0li%T^5„ |5 Df*7 h U >Xtt J5 - ^Df*X h 
15 U >K»«:OjH^^fc^'rS^«tt 0-153 0 a*%T&£„ tt^dOSffl 

±mztt-rzttmt, mo. oi~*nos*&, &nL<\tmi~m5S. 
m%T?&z> 0 imoiii^wstiiiii, »o. i~&9om%, 

SKtifoO. l~^5 0Sfi%> ff*b<fi»l 0~i&3 0li%^5o 7k#tfc 
20 ^U^-CDR^^t^l-S'&Mtt, »0. 1~#93 011%, #£L<te 
ft 1 0 H$ 2 5M*%T^§o »|fflS^#i;jtt^llttl!) 0 . 1 ~ 

*^w©^fflsa©s4*tt, #$&"i3 ©{&-&«»©«», #s, w, 
okg) -A&fcD, as. »Bj©{b-&Wct»rat/tbT, -en-em 

B#&0. 0 0 0 Omg/kg, £?£L<«^0. 0 1 1 0 0 mg/kg, «k D 

#£L<tel90. I~l5l00mg/kg, <h9fc>TO0. I~l550mg/k 
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»Pf!t£T«l&?LlM&l kgftS&fcOi&O. 0 0 1-2 0 0 Omg, 0F£L<«|$ 
0.01~5O0mg, ■£ib\Zft$.L<fc, *9 0. 1-1 0 OragSMf3, C 
10. nsattl 0 l~4@fc$HtT«*T*. 

Mg«S:#*rs^r3&risa\ H^;frfeK:«fct)ft&S#» «Atf, 0MB3#»£ 
15 «ffl*«*ift#Ufc«l»-3H£ilrt, ^KS10»- 

20 #*LV>S-£2r8s£LTtt. 09Atf, ffPtft^ttWt«Jg$tlfc#ffllK4b»0. 
0 0 1-2 0 Omg/kg^gPg4U g|l 5#«fc«0«4M^fc«#2n 
fc*58«©^-&* *?J0. 0 0 5-1 0 Omg/kg^l Bit LTii£Pg:4-r3. 

*fc, «BJ(Z)|g^«t/^fctt*^0J©M^$:, flULtf (1) 
25 ( 2 ) 7 > S^x > '» 1 1 fc £ <^ S #JEft*«8j, ( 3 ) 

(4) (5) (6) l/-1f-^m (7) 

09*tf, *56WOK*»«**fc^5BMO^ffl#J*¥«*0«r*fctt«fc, 
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W&mt<Dm±> MffiM (Disease-Free Survival) ©Mfi, SHgs£&SWiSf& 
©WHO, Mfitte ZtiZo 

tfc, *%w<Dmm&f£®ktc\t*%®(Dmm\\z&zmmt. ^mmm ceo 
&mmmffiv>wmztt?z>&i±mn (mz.& /ot^u >&£©/? -^^a 

©fcfcO^Hi*!^ (iv)IM>, nUtt, ~F^J> 6«M4>, J&-/Jn^ 

'VE^ntf>«teT, Ifc^ JHW, ^Pt*, DIC, %»i:©ck5 

10 ^I^tS^tfef^^. 

JB3iJ£31Pg:# (Mrt££-£tr) , (bolus, infusion, ffl&fc^ 

tr) , &T££OTa (bolus, infusion, t^tt^tf) , M, Bmfa&£tf 
fi684 tc J: o T&#1- 3 ©#W * b v>. 

tUTfi, *«¥*©» 3 0#~2 4P#P^;:i[el&#T5£<h*)T?#5 

u wxzw&om 3 h ~ 6 & n m\z i ~ 3 im zMzfrvxik^Tz z 
t$)T»%z>o z.(D£o\z, ^ffimom\z*mm<Dmmmi&m&tzte*mn<D&M 

20 ^L^-f<fc5„ 

^m^mz^mmumm.mi^tcu^mmmmn^^^^omm 
t tx«, ^mmom 3 o #~ 2 4 m$mz, rnnmmm- 3*% mz-cfc®. 
®-$-?z>z\t&T*%z> a z\<D&o\z, ^ffi^<Dmz*mmmmm.i$.<®}&tcu* 

25 

^mMitz.n^\zm^n^h<DX'\m<^mM(D^m^m^bt^mmr 
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1&W&&Zf$mW<D%7&iru , ?hlf77 4'-lZ.&VZ»mt* TLC 
(Thin Layer Chromatography, SS^D7h^77^-) (CJ;S^STK:fTt>tl 

6 0F 254 7V-h^Mt, IHil t LTSA 7 D7 h ^ 7 7 - titB 

5 mmtLxm^nttmm^ tftm&tisxuvmmm&mmistto %7&m^ < 

U*y;p», HC<^;^tfiO+- tf;i/^;i/6 0 F J54 (7 0~2 3 0^-yy 

SfflVife. W^BfX^^h;I/ CH-NMR) (WPiltTb^^f 
^'>7>fifflWT0*«f»S#a JMTC0400/54 (400 MHz)l&§£{f (£fc«/t'J 
T>aGemini-200(200MHz)^«) TSMftU 6 « ppm T^Lfc 



s 


: i^ytfUy h 


b r 




d 


: jfzflsy h 


t 


: HJTVy h 


q 


: h 


dd 




d t 




m 


: ^)V^y°Uy h 


J 




Hz 


: 


DMF 


: N, N-vpWM^A75 H 


THF 


:fh7th'D77> 



n> mmm&zsmmMxmmisnzik&mommttmizm 1 ~ 5 1 ltie 
1 

2-7==y-5-:/M-3-- hOtfU>?> (21.0 g) , m& (26.9 g) , X^/- 
;l/ (150 ml) ®!KJS»£*ftU m&St (20 ml) ISTLfe, STFIITft* £M 
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tiom so t;T5o#»tifg-t?fco Ki&m&mzmz&g. 8 ntkbhw-h 

'J^AMttfPH, Stlf;i/-f b7th*D77> (3:1, v/v) TrJftfcHL 

£ (^-©^ ^mmtty-i h^m^Tm^Ltc) . wm^kh (M g so 4 ) 

M^«ff^l, ^&I1LT, 2,3->?75y-5-yD^k°Uv> (15.8 g, 
5 87 %) <H#fc. 

l H NMR (CDC1,) 6 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, J =. 
2.2 Hz), 7.69 (1H, d, J = 2.2 Hz) ppm 
IR (KBr) v 3179, 1632, 1476 cm" 1 
###J 2 

10 Emte-'J> (23.8 g) %*?>7,)l*>n (85 ml) izto?l, 100 t:T 1R#M 
fr%M^TmB2^tz< 2,3-vT5 7-5-yD ; Elf Uv> (##Ml 

©^%) (15.8 g) t3-^h^v^m« (12.7 g) 100 1 W 

SSl^-fh7tFD77> (3:1, v/v) TJSfcBbfco WM^Kft, S&i 
15 (MgS0 4 ) fg, M£MM£U ISIJttlT; 6-yat-2-(3^h+y7x 
-;i/)-lH-^5^/[4,5-b]ff'J^> (21.3 g, 84 %) 

'H NMR (DMS0-d 6 ) 6 3.87 (3H, s), 7.13 (1H, d, J = 8. 6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7. 4 Hz), 8.28 (1H, s), '8.42 (1H, 
s) ppm 

20 IR (KBr) v 3103, 1489, 1264, 1233 cm-' 
HPLC (220 nm) ffig 89 % (ft&ftffl 2. 92 #) 
MS (APCI+, m/e) 304 (M+l) 

hplc imT<D&mz£*)nmLtzo 

CAPCELLPAKCC1 8UG120, S-3/im, 2.0 x 50 mm 

25 mm-, km (o.i % bV7)v*ummtt*.) , bm ai « h^jy^tnmm^ 

ffyi?X.>b'tMi?Jl> : 0.00# (A*&/B?& = 90/10) , 4.00 # (Ai/Bt 
=5/95) , 5.50 # (Ai/B$ = 5/95) , 5.51 # (AM$ = 90/10) , 8.00 # 
(At/Bi = 90/10) 
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M : 0. 5 ml/# 

<D%m\zmVT&T<DP%M 3-8 (Dikftm&f&Ltco 
###|3 

5 6-^D^E-2-7x-;i/-lH-f 5^/[4,5-b] t°U^> 
HPLC (220 hm) US. 99 % 2. 68 #) 

MS (ESI+, m/e) 274 (M+l) 
###| 4 

6-70^-2- (2-/ h*^7x:=J|/)-lH-f 5^V[4, 5-b] tfU >>> 
10 HPLC (220 nm) HUE 99 X (ft&RR 2. 67 #) 
MS (ESI+, m/e) 304 (M+l) 

6-yn^E-2-(4-/ h^~>7 x'-;W-lH--f S*V[4, 5-b] tf U $?> 
HPLC (220 nm) $fc£g 98 X (ftftftR 2. 66 #) 
15 MS (ESI+, m/e) 304 (M+l) 
##M6 

2-(l,3-^>y^^y-;P-5--r;U)-6-7o ; E-lH-1'^^/[4 > 5-b] If U> ? > 
HPLC (220 nm) « 95 % ({^B#^ 2. 74 #) 
MS (ESI+, m/e) 318 (M+l) 
20 7 

6-7 D ^E-2- [4-(N'j7JVtD^h^r ~» 7 x - )W -lH-f 5 $V [4, 5-b] tf U v > 
HPLC (220 nm) mS. 98 X MM 3. 64 #) 
MS (ESI+, m/e) 358 (M+l) 
#^-^iJ 8 

25 6-7D (5-* ^;i/-2-^X" )V) -1H--T 5 ^/[4, 5-b] tf U v > 
HPLC (220 nm) $m 95 X (#J$I$R 2. 95 #) 
MS (ESI+, m/e) 294 (M+l) 
##09 9 
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2,3-v7$y-5-^D^rt°U V> (###! 1 ©-fl^tl) (1.32 g) , 3-^PP£ 

mm d.io g ) , #u u>k (30 g ) <DM^m* no ■ct? 2 ftraa^s-irfca, 

^> (3: 1, v/v) -CJfcfflbfc. #8tJS&7K8k ttft (MgS0 4 ) ft, 
5 *U fiSSWRLT, 6-^n^-2-(3-^PP7xn;W-lH-f 5^/[4,5-b]tf 
!Jy> (1.50 g, 69 X) 

'H NMR (DMSO-dj) (5 7.59-7. 62 (2H, m), 8.19-8.28 (2H, m), 8.35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 
10 HPLC (220 nm) MS 99 % (£&#M3.42#) 
MS (APCI+, m/e) 308 (M+l) 

©^^fc2pi;T^T©##^ 10-13 (Dlk&mZ&J&LTzo 
10 

15 6-yn ; E-2-[(E)-2-7xz:;i/Xx^;H-lH-f a^V[4,5-b] tfU^> 
HPLC (220 nm) MS 99 X (ft&PSM 3. 64 #) 
MS (APCI+, m/e) 300 (M+l) 
##08 11 

6-^fo ; &-2-(2-±75 L ;W-lH-r A^^/a 5-b] tf U v> 
20 HPLC (220 nm) MS 100 % (filiWSIB! 4. 1 0 
MS (APCI+, m/e) 324 (M+l) 
###| 12 

6-^Dt-2- (3-7i;+y7i -1H-- f 5 ?V [4, 5-b] fc° U v > 
HPLC (220 nm) MS 85 % (fiHfBSW 4. 50 #) 
25 MS (APCI+, m/e) 366 (M+l) 
13 

2-(4-^>\Af ;i/7x-;V)-6-7*P ; 6-lH-f 5*V[4, 5-b] fcTU $?> 
HPLC (220 nm) MS 99 % (&Wmm 4. 31 #) 
MS (APCI+, m/e) 378 (M+l) 
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14 

2,3-^75/-5-^n^tru> ? > mm\ \ <ofc$®) a. 32 g ) 1 4-^ 

->;?x-;u7-fe:^;i^DU f (1.29 g) no x:, i.mmfr 

ZMtftztik, Mx^-fh7tKP77> (3: 1, v/v) £7jcfc#@3Lfc (^ 

(MgS0 4 ) ii^ffiSSL, «iSg«l/T, 6-^D^e-2-(4-^ h*v^> 
^W-lH-<5^y[4,5-b]trU^> (1.22 g, 55 X) 

'HNMR (CDCI3) 5 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d, J = 8.8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppra 

IR (KBr) v 3007, 1512, 1433, 1254 cm" 1 
HPLC (220 nm) m&lOO % (&& l« 2. 57 #) 
MS (APCI+, m/e) 318 (M+l) 

15 ##m 14 (D-fimzmcTUToimmt 15-25 <»K&m*&f&i,it a 

15 ' 

6-^n^-2-(7xy^v.^^;i/)-iH--r 5-b] t?u v> 

HPLC (220 nm) MS 99 % (ftttftffl 3. 02 #) 
MS (ESI+, m/e) 304 (M+l) 
20 ##M16 

6-7*D^E-2-i/^ P^i/Jl/-lH-< 5^V[4, 5-b] h°U *J> 
HPLC (220 nm) Mft 96 X (ftftrftm 2. 29 ft) 
MS (ES1+, m/e) 280 (M+l) 
###117 

25 6-^ Dt-2- (2->£ D ^ >^X^;W -1H--T 5 *V [4, 5-b] tfUy> 
HPLC (220 nm) $fig 100 X («itM2.78#) 
MS (ESI+, m/e) 294 (M+l) 
mm® 18 

6-^D^-2-[(7x-;l,^)^5 L ;W-lH-f 5*V[4,5-b] t°Uv> 
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HPLC (220 nm) 99 % m&mm 2. 95 #) 
MS (APCI+, m/e) 320 (M+l) 
##0tj 19 

6-7^-2- (2-7 x.~)lJL^)V)-m--( 5 &V [4, 5-b] tf U V> 
5 HPLC (220 nm) $£^100 X B#F*3 2. 62 #) 
MS (APCI+, m/e) 302 (M+l) 
##0iJ 20 

2-^>^JW6-7'D^-lH--f $7V[4,5-b] tf»J^> 
HPLC (220 nm) ^99 X ($&B#ffl2.51#) 
10 MS (APCI+, m/e) 288 (M+l) 
21 

6 _7p^_2-(3_^ h^->^>v?;U)-iH-r ^/[4,5-b] tf U v> 
HPLC (220 nm) ffiM 97 X (Gk^TR 2. 63 #) 
MS (APCI+, m/e) 318 (M+l) 
15 22 

6-7*P ; E-2-(2,5-y^ h*v^>e?JW-lH-f =^V[4, 5-b] tf U 
HPLC (220 nm) &&S97 X (&&« 2. 62 #) 
MS (APCI+, m/e) 348 (M+l) 
23 

20 6-7*P ; E-2-(3,4-v^ h*v"^>i^|/)-lH"f 5 ^V[4, 5-b] tf 'Jy> 
HPLC (220 nm) $6^95 X (fiUSNSIB 2.41 #) 
MS (APCI+, m/e) 348 (M+l) 
24 

6-7*P ; e-2-(4-^ □ o^>i?;i/)-lH--T 5 £V[4, 5-b] tf «J 5» 
25 HPLC (220 nm) fcfcg 95 X (##I$|B! 2. 96 #) 
MS (APCI+, m/e) 322 (M+l) 
25 

6-7*0^-2- [ (4-7 OD7i/^»^ 5=-;W -lH—f $ 7V [4, 5-b] tf U v > 
HPLC (220 nm) ffig 100 X <##B#M 3. 47 #) 
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MS (APCI+, m/e) 338 (M+l) 
26 

4-7MD7i-JH| (678 mg) 5fh7kFD77> (15 ml) \Z®Mb, 
WJJ^DUF (0.67 g) tN,N-y^^*M7$F (10 p. I) 

ScLfc, ^®tl(ch;i/X> (2- ml) £Jq?L MMM*Ti>^<hlCctD> 

mm\\\<Dik%m) (752 mg) igitno t, i.5u#K^^jgiff C 

»ilfJh7h7kFD77> (3:1, v/v) i7jc(c^@BLfe (-^OD^, 7 Jc 

10 n^i NTK^^hu^A^-e^^Lfe) , mmm&m, nm (Mgso 4 ) ^ 

M£MJElf£U ei^illt, 6-7 < n^-2-(4-7;^D^>^;l/)-lH-'f5 
*V[4,5-b]tfU^> (722 mg, 59 %) £#fc 0 

'H NMR (DMS0-d 6 ) 6 4.20 (2H, s), 7.14 (2H, t, J = 9. 0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2.2 Hz), 8.34 (1H, d, J = 2. 2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm" 1 

HPLC (220 nm) t$M 100 X (&&PtP H 1 2. 67 #) 
MS (APCH, m/e) 306 (M+l) 

(Dj3mzmcT£kT<Dm%m 27-42 oit^^mvft, 

20 ###J 27 

6-7 , Dt-2-(3-^ P P^>v;0-lH-f 5^/ [4, 5-b] tf U v> 
HPLC (220 nm) *fi& 100 % (ft*5WIH! 2. 97 #) 
MS (APCI+, m/e) 322 (M+l) 
##M 28 

25 6-yo^-2-(2-^DD^>^;W-lH-'f $^/[4,5-b]kf'J> 5 > 
HPLC (220 nm) m& 100 X (#&B#rfl 2. 77 #) 
MS (APCH, m/e) 322 (M+l) 
##M 29 

6-7*0^-2- (2, 4-v7;U^D^>vJP)-ih-^ 5 *V[4, 5-b] tf U v> 
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HPLC (220 nm) 99 % (ftftftlfl 2. 76 #) 
MS (APCH, m/e) 324 (M+l) 
30 

6-^0 t-2- (3, 4-5^ p o ^ >S?;W -M-< 5 ?V [4, 5-b] t: U v > 
5 HPLC (220 nm) US. 99 * (^NfF^ 3. 32 #) 
MS (APCH, m/e) 358 (M+l) 
###J 31 

6-^Dt-2-[4-(h U 7;i/^D^^;W^>v;W-lH-f 5^V[4, 5-b] tf U v> 
HPLC (220 nm) ftft 98 % (#J#^F^ 3. 23 #) 
10 MS (APCH, m/e) 356 (M+l) 
###J 32 

6-:/ □ [4- ( h U D ;* h ^ >>W] -1H-- T 5 [4, 5-b] hi U *J> 

HPLC (220 nm) MS 99 % (&ftBfffl 3. 27 #) 
MS (APCH, m/e) 372 (M+l) 
15 ###133 

6-yot-2-(4-r h D^>^;i/)-lH— T S^ N /[4, 5-b] tf U v> 
HPLC (220 nm) fflM 99 * (4£&flf M 2. 86 5+) 
MS (APCH, m/e) 333 (M+l) 
##00 34 

20 6-:7*nt-2-(4-^;^>v;W-iH— f S^V [4, 5-b] tru ^> 

HPLC (220 nm) « 100 X (&f#Bf Pal 2. 84 #) 
MS (APCH, m/e) 302 (M+l) 
###J 35 

2- [ (1 , 1 ' -h'7x ~;P) -4--f ;M -6-7* D ^E-IH-T 5 ^ V [4, 5-b] t: U V > 
25 HPLC (220 nm) m.& 97 SS (^B#Fp1 3. 38 #) 
MS (APCH, m/e) 364 (M+l) 
###! 36 

6- y'U ^E-2- (2-^- 7 3MM^JW -lH-f 5 [4, 5-b] £ U v > 
HPLC (220 nm) IjSfcg 99 % (ft$l$m 3. 17 #) 
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MS (APCI+, m/e) 338 (M+l) 
###1 37 

2-(l,3-^>yv^V-;U-5-'1';i/^^;i/)-6-^P ; E-lH-^5^V[4, 5-b] t? us? 

> 

HPLC (220 nm) 99 % (ftftl«N 2. 66 #) 
MS (APCI+, m/e) 332 (M+l) 
38 

6-7*U ; E-2-(3 ( 4 ) 5- HJ * h*5"S>5W)MH-f 5^V[4, 5-b] tf U 
HPLC (220 nm) mM 84 % (#3tTO 2. 67 #) 
MS (APCI+, m/e) 378 (M+l) 
39 

6-7'D ; E-2-(2-^X-;i/^^;W-lH-r 5 ^V[4, 5-b] tf U z?> 
HPLC (220 nm) fi&It 100 % (&J#B£W 2. 58 #) 
MS (APCI+, m/e) 294 (M+l) 
40 

6-7*D ; e-2-[(i-^^-iH-r y H-;u-3--r;w ^ww-m-f 5^/[4, 5-b] tf u 

HPLC (220 nm) US. 99 K (^^P#H 2. 93 #) 
MS (APCI+, m/e) 341 (M+l) 
##$J 41 

6-7'P ; £-2-[2-(3, 4-i^ h^x^x-^X^W-lH-f 5 ^V[4, 5-b] tf U 5» 
HPLC (220 nm) ^100 % (£&f P#Pb1 2. 58 #) 
MS (APCI+, m/e) 362 (M+l) 
42 

6-7*D ; e-2-[4-(^^;i/^^) ^>v;W-lH--T 5 ^/ [4, 5-b] tf U v> 
HPLC (220 nm) 33^100 % (&8W13.00#) 
MS (APCI+, m/e) 334 (M+l) 
43 
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EM-U> (2.84 g) **?>Z)l-fc>m (10 ml) 100 VT* 1M 

^M^xmm^tco zommz, i7^j-^u^y^.j~)v a. 88 g) t 

Ir&ns-m^jm (1.48 g) £iQ;t, 100 "CT 1. 5 mffifr%miftz'&, .RfcUS® 
5 77> (3: 1, v/v) TttffiLTco tllS«, (MgS0 4 ) «£MJE 

A+1f> (1 : 3, v/v) T^ffiT^®^^MJE^bT#?,tl§^&mUT, 

5-yn ; E-2-[(E)-2-7xz:;l/Xx^;W^>V^-9-7-;U (966 mg, 32 %) 

fc. . 
10 'H NMR (CDC 1 3 ) 6 7.05 (1H, d, J = 16.4 Hz), 7. 37-7. 48 (5H, m), 7.58-7.62 

(2H, m), 7.81 (1H, d, J = 16.4 Hz), 7.84-7.85 (1H, m) ppm 

IR (KBr) v 1535, 1260, 974, 756 cnf 1 

HPLC (220 nm) mM 100 % (^f#B#f^ 4. 92 ^) 

MS (APCI+, m/e) 300 (M+l) 
15 iHWibT#i0*J^>|5HI^l, ###143 (D^mzmcx&rf 
44-45 <D\Y>^% %£f& L fc. 

###| 44 

5-7 □ t-2- [ (E) -2- [4- ( h U 7 U * 5f 7 x ~ )V] If-JW ^ > > /ttt ; / 
-)V 

20 HPLC (220 nm) 99 K (&3f Stf^ 5. 17 #) 
MS (APCI+, m/e) 368 (M+l) 
###J 45 

5- ^n ; E-2-[(E)-2-(2,4-y7M07x ~ ;W If^]^> 7* *V V~~)V 
HPLC (220 nm) MS 97 X (^B#Ffl 5. 04 #) 

25 MS (APCI+, m/e) 336 (M+l) 

###J 46 

6- 7n^-2-(3-^5P;l/7x-;0-lH-f 5^V[4, 5-b] tf U 5>> 
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HPLC (220 nm) 100 % («R#^3. 20^) 
MS (ESl+, m/e) 288 (M+l) 
###J 47 

2,3-v75y-5-7*p^t o 'j^> mmmi(Dik&m (1.13 g ) , 

5 (997 ig) , tt-smWy (24 ml) 120 B#IH)&»€r 

»SIX^-fh7tFD77> (3:1, v/v) -ettffibfco W&B&TKift, 
(MgS0 4 ) il^MU LT> 6-^DH-(MF^y7i 

n;W-lH-f5^V[4,5-b]HU^> (978 mg, 51 %) £#fc„ 
10 'H NMR (DMS0-d 6 ) 6 1.39 (3H, t, J = 7.0 Hz), 4.14 (2H, q, J = 7.0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8.2 Hz), 7. 78-7.82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, J = 1.8 Hz) ppm 

1R (KBr) v 2973, 1491, 1262 cm" 1 

HPLC (220 nm) tfcfiflOO % (fiHWM 3. 42 #) 
15 MS (ESI+, m/e) 318 (M+l) 

mmmntLT^M 1 ©H2^t#a©*;^>K*ii^^L^ 47 

©^CTCTOT©##^ 48-50 <D<kG®&&tftLtt. 
48 

6-yp ; E-2-(3-^D^i/7x^l/)-lH-f5^7[4 ) 5-b] tf ' J 
20 HPLC (220 nm) 100 % («#P*M 3. 71 #) 
MS (ESI+, m/e) 332 (M+l) 
49 

6-7* D (3-f 7 7° P ^ * 5/ 7 x -1H--T 5 ^ 7* [4, 5-b] hf U 9 > 
HPLC (220 nm) MS 100 % (^TO 3. 59 #) 
25 MS (ESI+, m/e) 332 (M+l) 
###| 50 

6-7*0 1-2- (3-7 h+ v 7 x -;i/) -1H--T 5 [4, 5-b] tf U v > 
HPLC (220 nm) MM 100 X MIH 3. 98 
MS (ESI+, m/e) 346 (M+l) 
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6- y n -2- (4- ^ h ^ v-3- ^ > v ; W - 1 5 [4, 5-b] t° U v > 
5 HPLC (220 nm) MS 98 * («B#rfl 3. 03 ft) 
MS (APCH, m/e) 332 (M+l) 

©^j*(32pi;T^T©##^J 52-58 ©l+J-g^^bfco 
##^J 52 

1 0 6-^ U t-2- [3- i/Jljr* 5/) 7 x - ;W -1H--T 5 ^ V [4, 5-b] h"Uy> 
HPLC (220 nm) MS 100 % (UWmmiAGft) 
MS (APCH, m/e) 374 (M+l) 
##M 53 

6-7'P ; E-2-[3-(3-7>-;i/^>') 7x-;l/]-lH--T $^V[4, 5-b] fc'U -J> 
15 HPLC (220 nm) MS 100 % «&j$«3.78#) 
MS (APCH, m/e) 344 (M+l) 
##M 54 

6-7* P^-2-[3-(3-^^y 7x-;W-lH--T 5 *V [4, 5-b] t?U v> 

HPLC (220 nm) MS 100 * (&&B#ra 4. 48 #) 
20 MS (APCH, m/e) 360 (M+l) 
###J55 

6-yDt-2-[3-»t^>5 1 M^>') 7x-;U]-lH-< 5^/[4, 5-b] t°U 5» 
HPLC (220 nm) MS 99 % (&&TO4. 24 #) 
MS (APCH, m/e) 360 (M+l) 
25 ###J 56 

e-yo^-tt-^p-M^M h^v)7x-;n-iH-r$^V[4, 5-b] tfuv 

HPLC (220 nm) MS 100 % (fcmmm 4. 50 ft) 
MS (APCH, m/e) 386 (M+l) 
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##M 57 

6-^Dt-2-[3-(yi7 P^^l/^+v) 7xn;H-lH-^f 5 *V[4, 5-b] tf >J >>> 
HPLC (220 nm) ,^99 % (^M 3. 96 #) 
MS (APCI+, m/e) 358 (M+l) 
5 58 

6-7^^-2- [3- (2-7 x^;i/X h^'»7x-;i/]-lH--r 5^/[4, 5-b] t? U 5?> 
HPLC (220 nm) m& 97 % (ftj#R#ffl 4. 11 . 
MS (APCI+, m/e) 394 (M+l) 

10 <D-%&Liz.mvT&rF<D&mw 59 ©^j^s^bfc. 

59 

6-7*0^-2-(3-X^7xn;i/)-lH-f $^V[4,5-b] hfU> ? > 
■ HPLC (220 nm) UES 95 % (&&R#IH 3. 47 #) 
MS (APCI+, m/e) 302 (M+l) 
15 a36»R<!:bT#ao*;i/*>»SaMKL, 43 O^jSfefcqiCTKT 

60-66 ©4T2^S^bfc. 

60 

5-7* P qE-2- (3-/ h + y7x ~)V) ^ > 7^*++ V*-;i/ 
HPLC (220 nm) *EfcS 98 % (^ffRffH 4. 82 ft) 
20 MS (ESI+, m/e) 304 (M+l) 
61 

5-7* P [ (E) -2- (4-7 P P 7 x ~)V) If-JW ^ > ■ 
HPLC (220 nm) ®M 100 X (^Bf ffi 5. 21 #) 
MS (ESI+, m/e) 334 (M+l) 
25 ##f!l62 

5-7* P =6-2- [ (E) -2- (3-7 M P 7i~JW Ir^JV] ^ >y*^^i+y-;i/ 
HPLC (220 nm) 100 % (ftftftffi 4. 95 ft) 
MS (ESI+, m/e) 318 (M+l) 
###| 63 
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5-7 O ^-2- [ (E) -2- (2-7M07x ~)V) If-iW ^ > 
HPLC (220 nm) MS 99 % (^Bt^5. 04^) 
MS (ESI+, m/e) 318 (M+l) 
###| 64 

5 ^-2- [ (E) -2- (3, 4-^DP7i -JW It^JW ^>»;t+1f , /-il' 

HPLC (220 nm) MS 98 % (UWmm 5. 45 #) 
MS (ESI+, m/e) 370 (M+l) 
65 

5-7nt-2-[(E)-2- (4-^^7xrjW x^n;H^>7^^y-;i/ 

10 HPLC (220 nm) 99 X (ft&ftlH 5. 19 #) 
MS (ESI+, m/e) 314 (M+l) 
###J 66 

5-7*n^E-2- [(E) -2- [3- ( HJ 7;p:fr O .* h*$/) 7 xX;W If-;W / <> , /t*t 

15 HPLC (220 nm) ^ 100 % («J#B#H 5. 24 #) 
MS (ESI+, m/e) 384 (M+l) 
###J 67 

Sm<b-U> (2.27 g) &^>7Jl/*>f£ (8 ml) KiDx., 120 CTlW 

^u^xmm^^tc. zommz, 2 75/-5-7*nt7i/^ (1.50 g) t 

20 4-i7DD7x^« (1.36 g) £JDA, 100 "CT 1 RtP^OTtffc^ 

FP77> (3: 1, v/v) Ttttiibfco ^M^zkifc, (MgS0 4 ) 

;l/-/\++}-> (1 :4, v/v) TigmT&®#£MMItLT#£n3^I.£«L 
25 T, 6-yn^-2-(4-^DP^>i?;i/)^>y^++f-V-Jl/ (1.83 g, 71 %) £#£ 0 
'H NMR (CDC1 3 ) 6 4.22 (2H, s), 7.32 (4H, s), 7.43 (1H, dd, J = 8. 4, 1.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 1564, 1493, 1424 cm" 1 
HPLC (220 nm) 99 % (&mm?3 4. 76 #) 
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MS (APCI+, m/e) 322 (M+l) 

©##09 68~72 <Dtt&m*%foL1t. 
68 

6-7 D =E-2- [ (E) -2-7 x ^JHf-JW ^ > V^-tf" 
HPLC (220 nm) MS 100 % (#Jtl$W 4. 97 #) 
MS (APCI+, m/e) 300 (M+l) 
69 

6-7D^-2-[(E)-2-(2 ( 4-^7;^D7x-;WXxn;W^>l/^1ty-;i/ 
HPLC (220 nm) MS 99 % (ftftftlff 5. 10#) 
MS (APCI+, m/e) 336 (M+l) 
##09 70 

6-7 □ ^e-2- [ (E) -2- (2- d 7 x x;u) xxx;W ^ > V 

HPLC (220 nm) MS 99 % (&J#I$M 5. 07 #) 
MS (APCI+, m/e) 318 (M+l) 
##09 71 

6-7 p t-2- [ (E) -2- [4- ( h U 7 ;M- o * 5=-;W 7 x x;W xrrx;M *t>V**W 
-)V 

HPLC (220 nm) MS 100 X (#J#I$M 5. 22 #) 
MS (APCI+, m/e) 368 (M+l) 
##0ij 72 

6-7'D^-2-(2-7x-jl/X^Jl/)^>^t , /-;i/ 
HPLC (220 nm) MS 97 % (ft#l$|HI 4. 70 #) 
MS (APCI+, m/e) 302 (M+l) 

mnmnthx&mm \ <D{£&wt&m<Dj3»tf>mzmg.M$iL. ##09 2 

©#&K:2pi;TSrF©##09 73-82 ©fc£-<to££-j£Lfc. 
##09 73 

6-7* D "£-2- (2, 3-7 tHu-1, M>>/y^y 7-6--T -1H-- f 5 TV [4, 5-b] 
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HPLC (220 nm) m& 100 X (&&B#i?8 2. 92 
MS (APCH, m/e) 332 (Mil) 
###J 74 

6-7 □ ^E-2- (2- h: U v ~ )V) -1H-- f ^ ^V* [4, 5-b] t° U v > 
5 HPLC (220 nm) ffig 83 % (&& Pf^ 3. 05 #) 
MS (APCH, m/e) 275 (M+l) 
##M 75 

6-7D t-2- (Z-y)V* P 7 x-)|/) -1H-- T 5 *V [4, 5-b] tf U 5? > 
HPLC (220 nm) « 99 % ($m&ffl 3. 34 #) 
10 MS (APCH, m/e) 292 (M+l) 
76 

6-7n^E-2- (2-7;k*D 7 x -;|/)-lH-f 5 ^V* [4, 5-b] tf U 
HPLC (220 nm) |£g 94 % (^P^ 3. 12 #) 
MS (APCH, m/e) 292 (M+l) 
15 ###J77 

6-7D^6-2-(4-7;^P7x-;i/)-lH-< 5^y[4, 5-b] k°»J >*> 
HPLC (220 nm) MS 89 % (Ummmt. 15 #) 
MS (APCH, m/e) 292 (M+l) 
78 

20 3-(6-7"'D^-lH-l' 5^^[4, 5-b] tf U v>-2-f ;i/M>y*- h U ;P 
HPLC (220 nm) 83 % (ffiftmffl 3. 29 #) 
MS (APCH, m/e) 299 (M+l) 
##M 79 

6-yat-2-(3-7Mn-4-^ b^^7x-;i/)-lH-T5^V[4,5-b]k°U> ? > 
25 HPLC (220 nm) 82 % (&*#» 3. 23 #) 

MS (APCH, m/e) 322 (M+l) - 
###| 80 

N-(3-(6-7n*r-lH--f 5^/[4, 5-b] tf U y>-2-<J!/)7iXJW-N,N-y/^7 
5> 
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HPLC (220 Dm) MS 99 % (fi8#Pf H! 2. 59 ft) 
MS CAPC1+; m/e) 317 (M+l) 
##M 81 

6-70^-2- (3- (l-h°n U >?-;l/) 7xXJl/)-lH~1' 5 $V[4, 5-b] fcf 'J-7> 
5 HPLC (220 am) MS 96 X (ft&l$|HI 3. 35 #) 
MS CAPCI+, m/e) 343 (M+l) 
82 

6 _ : /p^_2_( 3 _^;| / ^ij y 7x~;i/)-lH-f 5^/[4, 5-b] fcTU V> 
HPLC (220 nm) MS 97 % (Qffimffl 2. 96 ft) 
10 MS (APCI+, m/e) 359 (M+l) 

###J 14 O^SWi;TOT©##i 83~85 <Dte£«<8r)&b/co 

6- 7* D ^r-2- (2- (3-^ h^^7i-;W X^;W -1H — f 5 ^ V [4, 5-b] tT U > 
15 HPLC (220 nm) MS 97 X (ftftftH 2. 90 &) 
MS (ACPI+, m/e) 332 (M+l) 
&%W 84 

6-7D'^-2-(2-(2-^ h^r->7x-;l/)X^;i/)-lH--r5^/[4, 5-b] tf U ~7> 
. HPLC (220 nm) MS 100 % (&&M2.89#) 
20 MS (ACPI+, m/e) 332 (M+l) 

##09 85 

6-7P ; E-2-(2-(4-^ h^v7x-;i/)X^;i/)-lH-^5^V[4, 5-b] tfUv> 
HPLC (220 nm) MS 98 % (ft&l$m 2. 87 #) 
MS (ACPI+, m/e) 332 (M+l) 

##t« 86 

6-7'D^-2-(3-(2-^ ->I 7xx;W-lH--f ^/[4, 5-b] tf U *J> 

HPLC (220 nm) MS 83 % (ft«pl$IH 3. 10 
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MS (ACPI+, m/e) 348 (M+l) 
###| 87 

6-7D^E-2-(4-(2-^ f^ylh+y) 7xx;W-lH--f 5 7V[4, 5-b] If U i?> 
HPLC (220 nm) 93 X 2. 87 #) 

5 MS (ACPI+, m/e) 348 (M+l) 
##09 88 

6-7*P ^E-2- (3- ( h U 7 □ ;* ?;i/) 7 x - ;W -1H-- f 5 ^7 [4, 5-b] fc° U v > 
HPLC (220 nm) 100 X (fia$B#IH! 3. 86 #) 
MS (ACPI+, m/e) 342 (M+l) 
10 ##0189 

6-70^-2- (3- (* ^-;ux;p*-;W 7 x-JU) -1H — T 5 ^7* [4, 5-b] tf U 5? > 
HPLC (220 nm) ffig 99 % (ft&TO 3. 01 ft) 
MS (ACPI+, m/e) 352 (M+l) 
###190 

1 5 6-7*D ^E-2- (5-* 3^-3-7 x XjU-4-f V **++7 U ;W ~1H — f S ^7 [4, 5-b] tf 

HPLC (220 nm) £i&S 100 X (#J$P#IB! 3. 52 ft) 
MS (ACPI+, m/e) 355 (M+l) 
##09 91 

20 6-7a ; E-2-(2-(4-7 0P7x-;WX5 1 ;U)-lH-r5^V[4,5-b]tfU^7 
HPLC (220 nm) 97 X (##I$M 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
##0ij 92 

6-7* □ =E~2- (2-(2-7 D □ 7i-iW X^W-IHH' 5 ^/[4, 5-b] If U ~7> 
25 HPLC (220 nm) ^ 100 X (ftgfM 3. 19 ft) 
MS (ACPI+, m/e) 336 (M+l) 
##0<J 93 

6-7o^-2-(2-(4-^^;i/7xX;i/)X5 1 ;i/)-lH-^57V[4, 5-b] t?U~7> 
HPLC (220 nm) ffig 99 X (ft3f M 3. 07 ft) 
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###J 94 

6-7*D^-2-(2-(3, i-JV u p^x^Wx^W-lH-f =^V[4, 5-b] fcfl) z?> 
HPLC (220 nm) US. 88 X (ffi&M 3. 43 #) 
5 MS (ACPI+, m/e) 371 (M+l) 
###J 95 

. 4- (2- (6-7*0^-111-^ 5^V[4, 5-b] tf U >>>-2-f ;|/) X^;t/)^>y*x h >J ^ 
HPLC (220 nm) « 97 % (&mmm 2. 83 #) 
MS (ACPI+, m/e) 327 (M+l) 
10 96 

6-7n^-2-(2-(4-(h u 7;i/^-p^^;i/)7x-;0x^;W-iH-f5^va 5-b] 

HPLC (220 nm) MS 100 X (&&« 3. 38 #) 
MS (ACPI+, m/e) 370. (M+l) 
15 ###1J97 

6-7D^-2-(2-7xX;i/^7 07°Dtf;W-lH-r$^l/[4 ( 5-b]t?Uv> 
HPLC (220 nm) f£S 98 X ({£*# mm 3. 05 #) 
. MS (ACPI+, m/e) 314 (M+l) 
98 

20 6-7 D ^6-2- (2- (4-7;U^ P7i x;W X5P; W -lH--f 5 ^V* [4, 5-b] tf' J v > 
HPLC (220 nm) MS 100 X (&J§I$IW 2. 95 #) 
MS (ACPI+, m/e) 320 (M+l) 
99 

6-7n^-2-(2-(4--r y 7°n tf^7xx;wx^)-m-r 5^y*[4, s-b] tru s>> 

25 HPLC (220 nm) MS 100 X (ftftftffl 3. 46 #) 
MS (ACPI+, m/e) 344 (M+l). 
###1100 

6-7*a^-2-(2-(2-^XXJWx^;»-lH-^^y.[4, 5-b] tTU >?> 
HPLC (220 nm) MS 100 S (fi8WS|BJ 2. 77 #) 
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MS (ACPI+, m/e) 308 (M+l) 
##M101 

6-7D^-2-(2-(4-X bD7xXJl/)X^j|/)-lH-^ 5^7*[4, 5-b] k°U 
HPLC (220 nm) 99 X 3. 00 #) 

5 MS (ACPI+, m/e) 347 (M+l) 

mmm 102 

'6-70^-2- (2- (4-X h+v'7xriW X^MW-IH-T $ ^V[4, 5-b] t! U 5?> 
HPLC (220 nm) 100 % (Ummm 3. 07 ft) 
MS (ACPI+, m/e) 346 (M+l) 
10 ###1103 

6-7'D^-2-(2-7x-J^n tf;i/)-lH-^ 5^y[4, 5-b] tf U 5?> 
HPLC (220 nm) m& 100 * (&&Bf Ff9 2. 96 #) 
MS (ACPI+, m/e) 31.6 (M+l) 
###1104 

1 5 6-7D *:-2- (5-7x-M>?JW -1H--T 5 ^ V [4, 5-b] M U >>> 
HPLC (220 nm) $£glOO !S (&j#M 3. 37 #) 
MS (ACPI+, m/e) 344 (M+l) 
###J 105 

2- ( (1 S) -1- (6-7d t-lH-f 5 ^V* [4, 5-b] t: U 5»-2--f ;W -2-7 x -;PX5P;W - 
20 lH--i'V-r>H-;Wl,3(2H)-v^-> 

HPLC (220 nm) $gg 96 X (#&B#Fd3 3. 87 ft) 
MS (ACPI+, m/e) 447 (M+l) 
##M 106 

6-7*nt-2-(2-(4-7> + y7i-JWlfJW-lH-'f 5 ^V*[4, 5-b] h° U 9 J> 
25 HPLC (220 nm) ®M 99 X (fia^KrW 3. 53 
MS (ACPI+, m/e) 374 (M+l) 
###| 107 

6-7D^-2-(2-(3, 4, 5-h U * b*v7xx;WX5r;i/)-lH-< 5 ^V[4, 5-b] fcf U 
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HPLC (220 nm) >fif£97 % (^JtUffel 2. 74 #) 
MS (ACPI+, m/e) 392 (M+l) 
##09 108 

6-^Dt-2- (2- (3-£ D P7xZJW X^;W-lH--r 5 y V [4, 5-b] tf U v> 
5 HPLC (220 nm) ^ESlOO X (fiy#B#|B! 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
##M 109 • 

6-7* 0^-2- (3- (2, 2, 2- h U 7xX;!/)-lH--f S^V [4, 5-b] tf 

10 HPLC (220 nm) 92 X B#F£ 3. 77 #) 
MS (ACPI+, m/e) 372 (M+l) 
##09110 

6-7*D ^-2- (3-T Vyn^^^-^^J^x - ;i/) -1 H-f 5 #V [4, 5-b] tf U > 
HPLC (220 nm) Jffig 99 % (ftftftN 3. 53 #) 
15 MS (ACPI+, m/e) 346 (M+l) 
##0JU1 

6 _ 7 - at _2-(2-(4-^yy D ^^v7 X -;i / )x^;0-lH-r5yV[4, 5-b] tf U v 

> 

HPLC (220 nm) 99 % (##B#|ffl 3. 22 #) 
20 MS (ACPI+, m/e) 360 (M+l) 
##011112 

6-2DD-3-- hD-2-tf'J> 5 >7 5> (2.0 g) , 7i^D>t (2.1 g) , 
f h 7+7 ( h U 7x-J^^7^ »/ , ?7y9A (0) (1.3 g) , 2iMthU 
7A?§$ (35 ml) , WVX> (40 ml) , f h7kFD77> (20 ml) 
25 MT^rf^rW 90 tt 12 P3rMj&>*ffltffc«, IHRx^P—r H7kHo7 
7> (3: 1, v/v) tzkfc^BBbfc. #«Ji£#ifo (MgS0 4 ) ft, 
JEgSU ^^ftl/T, 3-^hD-6-7xX;W2-tf'J y>75> (1.3 g, 
53 3!) £?#fc 0 
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'H NMR (CDC 1 3 ) 6 7.20 (1H, d, J = 8.4 Hz), 7.49-7.54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
1R (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm" 1 
HPLC (220 nm) fflM 97 % (mUmffl 3. 86 ft) 
5 MS (ESI, m/e) 216 (M+l) 
###J113 

3-" h 0-6-7 x-;l/-2-hTU y>75> (###J 1 1 2 (Dfc&W) (0.8 g) , & 
B (1.3 g) , (7 ml) U mmt (3 ml) SiTLfc. 

WT«f7«, ^MTIO^W, 80 50 ftmfr%M"&tco KJ&m&lb&fcKi&g* 
10 8N7KtftthU^AifT^bT, SiIf)l/-rh7tHn77> (3:1, 
v/v) TjfcfcBLfc (^©K, TiaF«tt-fe7'f hMViT»*Lfc) . fll^%I 

(MgS0 4 ) ^«*MJ£fSL, SSa£«PRLT, 6-7x^;U-2,3-fcfU>*>>> 
75 > (0.7 g, 99 X) 

'H NMR (CDClj) 6 3.00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J = 8.0 Hz), 7.22-7.41 (3H, m), 7.87 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) v 3337, 1622, 1470, 754, 696 cm" 1 

HPLC (220 nm) MM 99 X (^J$B#W 2. 31 ft) 

MS (ESI, m/e) 186 (M+l) 
20 .###1114 

6-^Da-3-nhD-2-tfU^>75> (1.2 g) , 7x/-JU (3.1 g) , 
U^i^h^v-h* (0.4 g) £7-feh-HJ;M20 ml) KiSflPU 1 2 ISlKJnSl&jg 

tiistt, mm (Mgso 4 ) M^MjEW^ufco «a«s;Vu*yji/*7 

25 A^P7h^77^-l:#U ^X^;i/-A^i+> (1:10, v/v) TigfctrTs 
H^*»JBEJW6LT#6n*ISil**»LT, 3-~ h D-6-7i/^>-2-t!'J i> 
>75> (1.1 g, 66 %) 

'H NMR (CDClj) 6 6.27 (1H, d, I = 9.0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J = 9. 0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cnf 1 
HPLC (220 nm) ^98 % 3. 84 #) 

MS (ESI, m/e) 232 (M+l) 
##M115 

5 3-~ hD-6-7x/=^>-2-t?'>7>75> (##$J 1 14 (Dfl^j) (0.1 g) , 
ny-J^K-mM (10 mg) (2 ml) (DWMW.^7m%WTs MUX 

wmm^uMtz., KjMg£t»£3jiu ^MifflLfc. mmzi/v* 

WD7h^77^-l:#U 1^x3^ -^t+> (1 : 1, v/v) Ti&ffi-rs 

B»^MffIIlT> 6-7x/^v-2,3-lfU> J >^75> (0.06 g, 59 £ft 

10 fco 

'H NMR (CDC 1 3 ) 6 2. 50-3. 00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1 Hz), 6.93 (1H, d, J - 8.1 Hz), 7.02-7.20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464,1238, 693 cnf' 
15 HPLC (220 nm) MS 90 % (£y#B#P^ 2. 31 #) 
MS (ESI, m/e) 202 (M+l) 

mmm 1 

6-7^-2- (3-* h^7x-;!/)-lH-^5 7V[4,5-b] t?'J-7> (##M 2 <D. 
ft&Qo) (21.3 g) , 7x-;i//J?P>m (22.2 g) , Th7^(h'J7i^ 

20 7>7^»A°^^^A(0) (7.60 g) , 2 il»fU9AM (175 ml) , Ml/ 
X> (525 ml) , 5^h^kF07^> (175 ml) ')V3>§m$> 
90 TCT 24 Wf-Wfrfca-tffcft, WJ^-rb7tF0 77> (3:1, v/v) £ 
zkfc#BL&. ««^7K^> (MgS0 4 ) ^ M§I0SU MH^jfUX 
l/t, 2-(3-* h^r>'7x-;W-6-7xn;i/-lH-ra^y[4,5-b]tf'Jv ? > (14.0 

25 g, 66 30 7PO^;i/A-^^y-;^0^ H H H o 

'H NMR (DMS0-d 6 ) <5 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7.56 (4H, m), 
7.75-7.88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm"' 
HPLC (220 nm) ^100 % (fiHSPSK 3. 05 #) 
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MS (APCI+, m/e) 302 (Mil) 
5 H»J 2 

2-0, 3-^>l/^**y-;U-5— r;W-6-7xZi;WlH-r 5 ^/[4, 5-b] fcf 'J v> 
HPLC (220 nm) US. 99 % (VffimH 2. 82 #) 
MS (ESI+, m/e) 316 (M+l) 

mmm 3 

10 2-(3-^DD7x-;i/)-6-7x-;|/-lH-r 5^/ [4, 5-b] t! U v> 
HPLC (220 nm) MS 94 X (GUtTO 3. 20 ft) 
MS (BSI+, m/e) 306 (M+l) 
3»J 4 

6-7x-;H-[4-(N U 7)V*U* h^ris) 7x~;W-lH-^ 5^/[4, 5-b] tf U>> 
15 > 

HPLC (220 nm) ftft 93 X (££fR#R»1 3. 39 #) 
MS (ESI+, m/e) 356 (M+l) 
M09 5 

2- (5- * ^P;u-2-5f X - ;w -6-7xn;WlH--f 5 ^/ [4, 5-b] t° U v> 
20 HPLC (220 nm) MS 93 X IS 3. 33 ft) 

MS (ESI+, m/e) 292 (M+l) 
ldi£0iJ6 

2- (4-* h^y<>yJW-6-7x^jHH-< 5W[4, 5-b] tf'J >>> 
HPLC (220 nm) jftg 86 % (UWmm 2. 82 ft) 
25 MS (ESI+, m/e) 316 (M+l) 

mmmi 

2- (2->£ D *>*J\,Xr?)\>) -6-7 x-^lHH" 5 [4, 5-b] tT U v > 
HPLC (220 nm) jftg 94 X («^«fK 3. 03 ft) 
MS (ESI+, m/e) 292 (M+l) 
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MM 8 

6- (2-7MD7 x - )V) -2- (2-* h ^^71^) -1H--T 5 [4, 5-b] t! U 
HPLC (220 nm) MS 96 % (ft&l$M 2. 95 ft) 
MS (APCI+, m/e) 320 (M+l) 

5 mmm 9 

6-(2-7M07x-JW-2-(4-^ h^r^7xn;W-lHH > 5 ^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 % (U&mffl 2. 89 ft) 
MS (APCI+, m/e) 320 .(M+l) 
MM 10 

io 2- (i , 3-^ > vw^v -;i/-5--r ;i/) -6- (2-7;!/^ p 7 x~;w -ih— r s ^ v* [4, 5- 

b]k"ijy> 

HPLC (220 nm) MS 99 X 2. 89 #) 

MS (APCI+, m/e) 334 (M+l) 
MM 11 

15 2- (3-7 u P 7.1 -Jl/) -6-(2-7MQ7x n;i/) - 1 H~f 5 ^V* [4, 5-b] \L U v 5 > 
HPLC (220 nm) MS 99 % (&&» 3. 35 #) 
MS (APCI+, m/e) 324 (M+l) 
MM 12 

6-(2-7M07x^)-2-[4-(hij7Ma^h^y)7i -1H-- f 5 ^ 7 
20 [4,5-b]tfUv> 

HPLC (220 nm) 100 % (Uftmffl 3. 52 ft) 
MS (APCI+, m/e) 374 (M+l) 
MM 13 

6- (2- 7JM" P 7 x - )V) -2- (5- * ^)V-2-^JL-)l) -1H--T 5 ?V [4, 5 : b] hf U 5? > 
25 HPLC (220 nm) MS 99 * (^B#Fp1 2. 95 ft) 
MS (APCI+, m/e) 310 (M+l) 
MM 14 

6- (2-7;!/^ P 7 x-;W -2- (4-^ h > V)V) -1H--T 5 ?V [4, 5-b] fcf U v> 
HPLC (220 nm) MS 99 * ($&« 2. 87 ft) 
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MS (APCI+, m/e) 334 (M+l) 

2- (2-77 D^>^X^;W-6-(2-7;^0 7x-;W-lH-f a yV [4, 5-b] t°U 
-7> 

5 HPLC (220 niD) fflM 99 % (#&P#fS 3. 08 #) 
MS (APCI+, m/e) 310 (M+l) 

mmrnn 

6-(2-7;U^-P7x-;P)-2-(7xy^v^?;W-lH-<5^/[4, 5-b] bf u^> 
HPLC (220 nm) $&£ 100 X (&*#!$ Pfl 3. 11 #) 
10 MS (APCI+, m/e) 320 (M+l) 
M#J17 

2-(2-^ h^v7x-;i/)-6-(l-^-7^;i/)-lH-r S^V[4,5-b] tf<J^> 
HPLC (220 nm) 98 % (Ummffi 3. 23 ft) 
MS (APC1+, m/e) 352 (M+l) 
15 Mt&ffl 18 

2- (3-* h * v 7 x -6- (1-^7 V) -1H--T 5 TV [4, 5-b] tf >>7 7 
HPLC (220 nm) ^ 100 % (Uftmm 3. 30 ft) 
MS (APCI+, m/e) 352 (M+l) 

nmm 19 

20 2-(4-* h^'77xn;0.-6-(l-^-75 : -;W-lH-^ S^V[4, 5-b] t°'Jy> 
HPLC (220 nm) ,« 99 X (felflfi^ 3. 17 #) 
MS (APCI+, m/e) 352 (M+l) 

mmm 20 

2-d, 3-^>v/^^y-;i/-5-r;w-6-(i-^7^;i/)-iH--f 5 tvu, 5-b] tru -7 

25 > 

HPLC (220 nm) 100 % U&mmffl 3. 18 ft) 

MS (APCI+, m/e) 366 (M+l) 

H«J21 

2- (3-7 □ □ 7xn;W-6-(l-+-75 1 ;0-lH-r 5 TV [4, 5-b] \L U : J> 
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HPLC (220 nm) $££91 X (&f#B#B3 3. 60 #) 
MS (APCI+, m/e) 356 (M+l) 

mmm 22 

•6-(l-^-7^;W-2-[4-( h U h*v) 7x~;W-lH--f 5 7V[4, 5-b] tf 

5 U 5>> 

HPLC (220 nm) M£ 99 % (ft&ftR 3. 73 #) 
MS (APCI+, m/e) 406 (M+l) 
23 

2- (5-* ^;i/-2-^x- jw -6- ix-i-y^M -lH--f 5 [4, 5-b] tf U 
10 HPLC (220 nm) MS 97 X (&8I$W3.24#) 
MS (APCI+, m/e) 342 (M+l) 

2-(4-* h^^>>?;l/)-6-(l-^7^;W-lH--l'S^V[4, 5-b] fcTUS?> 
HPLC (220 nm) WM 98 X (^^3.16^) 
15 MS (APCI+, m/e) 366 (M+l) 

nmm 25 

2-(2-~>7 □^>5 1 ;i/X^;W-6-(l-^-7^;W-lH-r 5 7V [4, 5-b] tf u 5» 
HPLC (220 nm) M£ 99 X (&J#R#Ph1 3. 33 #) 
MS (APCH, m/e) 342 (M+l) 
20 III 26 

2- (2-j* h^y7x'JV)-6-(3-^ h**>7x~;i/)-lH->r 5 7V[4, 5-b] tf 
HPLC (220 nm) $£^100 X (##I$M2.96#) 
MS (APCI+, m/e) 332 (M+l) 
MM 27 

25 6- (3-* h*v7i-JW-2-(4-/ h^y7x -1H— f 5 [4, 5-b] tf U > 
HPLC (220 nm) ijSfcg 90 X (&Jf Rf 2. 91 #) 
MS (APCI+, m/e) 332 (M+l) 

mmm 28 

2- (3-7 □D7x-;W-6-(3-> h^v7x-;W-lH--f 5 7V [4, 5-b] tf U ^> 
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HPLC (220 ddi) MS 91 % (&ft8fm 3. 28 #) 
MS (APCH, m/e) 336 (M+l) 
29 

2-(4-^ h+->^>v;i/)-6-(3-^ h^v7x-;W-lH--Y5^V[4, 5-b] tf 'Jy> 
5 HPLC (220 Dm) MS 94 * (&&Pf 53 2. 90 #) 
MS (APCH, m/e) 346 (M+l) 
30 

2, 6- 1: X (3-^ h + ~>7x - ;i/) -1 H--C 5 ^/ [4, 5-b] tf U V > 
HPLC (220 Dm) MS 100 * (&&Pfffi3.01#) 
10 MS (APCH, m/e) 332 (M+l) 

mmrn 31 

2- (1 , 3-^ >7 5?^-+ V-;W5-< ;i/) -6- (3-* b * y7 xHJW -1H-- f S ^7 [4, 5- 

wtrus?> 

HPLC (220 Dm) MS 80 X («&P#W 2. 91 #) 
15 MS (APCH, m/e) 346 (M+l) 
»#J32 

6- (3- j* h+y7x-JW-2-[4-(h'J7Mo / h*v) 7x-;W-lH--f 5 W 
[4, 5-b]k'iJy> 

HPLC (220 Dm) MS 81 X .(ftft&IH 3. 45 &) 
20 MS (APCH, m/e) 386 (M+l) 
33 

2- (2-* h * v 7i-JW -6- [3- (hU7MD^ 7 x ~ ;|/] -lH-< 5 5^7 
[4, 5-b] tf U v> 

HPLC (220 am) MS 99 X (&&B#ffl 3. 29 #) 
25 MS (APCH, m/e) 370 (M+l) 
34 

2-(3-^h+v7i n;i/) -6- [3- ( h U □ ;* ?)V) 7 x - ;W -1H-- f 5 ^7 

[4,5-b]tfUv> 

HPLC (220 Dm) MS 100 X (&J#Pf 3. 39 #) 
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MS (APCI+, m/e) 370 (M+l) 

mmm 35 

2-(4-^b^y7i^)-6-[3-(b'J7MD^5 : Jl/)7x - ;W - 1H-- f 5 ? V* 
[4, 5-b]tf>>7> 
5 HPLC (220 nm) MS 96 % (fcWmffl 3. 25 #) 
MS (APCI+, m/e) 370 (M+l) 
«M 36 

2- (1 , 3-^ > Vi^r V — ^-5— < )V) -6- [3- ( h»J 7;M"0 * J-)V) 7 i-iW -1H- 
-f^V[4,5-b]t:Uv> 
10 HPLC (220 nm) MS 85 % (&j#Bf Pfl 3. 27 #) 
MS (APCI+, m/e) 384 (M+l) 
»M 37 

2- 7x-)W -6- [3- ( h U 7 JW* D ;* 3^1/) 7 i-JW -1H-- f 5 ^ V* [4, 5- 

15 HPLC (220 nm) MS 92 * (^J#B#Fb1 3. 73 jfr) 
MS (APCI+, m/e) 374 (M+l) 

nmm 38 

2-[4-(hU7Mo^h+^)7z n;W -6- [3- ( h u 7 ;M- d ^ 7x-;W- 
1H-- T S*V[4, 5-b]lf U5» 
20 HPLC (220 nm) MS 92 51! (&#I$|SI 3. 85 #) 
MS (APCI+, m/e) 424 (M+l) 

mmm 39 

2- (5-* 3MI/-2-5PX - )V) -6- [3- ( h U 7 ^ O ;* W 7 x -)V\ -1H--T 5 

[4, 5-b] tru> ? > 

25 HPLC (220 nm) MS 93 X (&&« 3. 35 #) 
MS (APCI+, m/e) 360 (M+l) 

tmw 40 

2- (4-^ h *->^ > v;W -6- [3- ( h U 7)V*U* ?)V) 7 x^;W-lH-f 5 ^ 7 

[4, 5-6] trus» 
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hplc (220 nm) mm 96 % mmmm 3. 22 #) 

MS (APCI+, m/e) 384 (M+l) 

2- (z-5/ # o ^ >^;ux^;W -6- [3- ( h 'J yji^Uyt 7 x - ;w-ih--t 5 y y 

5 [4,5-b]t?U5?> 

HPLC (220 nm) « 100 X («f#B#Rfl 3. 37 ft) 
MS (APCI+, m/e) 360 (M+l) . 

wm 42 

4- [2- (2-^ h+->7 x-;W-lH--f 5 ^/[4, 5-b] tf U 5?>-6--f M h U 

10 ;u 

HPLC (220 nm) ffift 100 * (^W 2. 90 #) 
MS (APCI+, m/e) 327 (M+l) 
ffcffifll 43 

4- [2- (3-^ h^i/7i-;W -1H-- T 5 *V [4, 5-b] tf U v >-6-< ;W ^>y~ h U 

15 ;i/ 

HPLC (220 nm) MS 98 % (Uftmm 3. 02 #) 
MS (APCI+, m/e) 327 (M+l) 
MffiM 44 

4-[2-(4-* h^i^x-jw-iH— r 5 *V[4, 5-b] tf u v>-6-<mov- h U 

20 ;w 

HPLC (220 nm) mm 100 X (ft&ttDO 2. 86 #) 
MS (APCI+, m/e) 327 (M+l) 
l»J 45 

4- [2- (i , 3-^ >y y -;i/-5-f ; w -m--r 5 ^y [4, 5-b] tf u v >-6--r ;W ^ 
25 >y-hu;p 

HPLC (220 nm) US. 98 X (^J#B#f^ 2. 88 #) 
MS (APCI+, m/e) 341 (M+l) 
46 

4- [2- (3-^7 □ □ 7 x - )i) -iH-r 5 yy [4, 5-b] t° u v >-6--f ;w ^>y- h u ;i/ 
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HPLC (220 nm) « 82 X (&&M 3. 33 #) 
MS (APCI+, m/e) 331 01+ 1) 
IWI 47 

4-C2- [4-(h U 7;^n^ 7x-;W-lH-f 5^/[4, 5-b] t?'J v>-6--f 

5 ;w^>i/-hu;w 

HPLC (220 nm) *fi& 98 X (&*#P#B>1 3. 52 #) 
MS (APCI+, m/e) 381 (M+l) 
»0O 48 

4-[2-(4-^ h^r^>5?;W-ltt-f $^/[4, 5-b] fcf U v>-6-f Jl/K>l/n h U 

10 ;i/ 

HPLC (220 nm) MS 98 X 2. 82 00 

MS (APCI+, m/e) 341 (M+l) 
49 

4- [2- (2-> # □ ^ >^;i/x^;w -iH--r 5 ^ v [4, 5-b] tf u v >-6-< ;w ^ > y*- 
15 hu;i/ 

HPLC (220 nm) US. 99 X «PI3.01^) 
MS (APCI+, m/e) 317 (M+l) 

mmm 50 

2- (2-^ b * v7 x - ;i/) -6- [4- (* 9^7Jl^rjP) 7 xIJW -1H-- T 5 ^ V* [4, 5- 
20 b]h°Uv> 

HPLC (220 nm) 3Sfig 100 X (^B#P^ 2. 65 ft) 
MS (APCI+, m/e) 380 (M+l) 
51 

2- (3-* h ^ 5>7 x - ;W -6- [4- (* ~)V) 7 x ~ ;H -IBM' 5 ^ V* [4, 5- 
25 b]k°Uv> 

HPLC (220 nm) MM 88 X ({£&f^ 2. 74 #) 
MS (APCI+, m/e) 380 (M+l) 
52 
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2-(4-* h^^7x-;W-6-[4-(^^X;i/7)N-JW7x-;W-lH-<$^V'[4, 5- 
b]tfU> ? > • 

HPLC (220 am) US. 100 % (ftftl$ffl 2. 63 #) 
MS (APCI+, m/e) 380 01+ 1) 

5 mmm 53 

2- (1 , 3-^ > y ;W -6- [4- j-jixjv* =. ; w 7 x - ; w -ih— r 

5^/[4,5-b]fcrU^> 
HPLC (220 nm) « 93 X (&j#M2.62#) 
MS (APCI+, m/e) 394 (M+l) 
10 id£#l54 

2- (3-7 □ p 7 x -6- [i-(*5-)V*)),&=.)» 7 x n ;w -m--f $ TV [4, 5-b] 

HPLC (220 nm) MS 90 % (UWmm 3. 03 #) 
MS (APCI+, m/e) 384 (M+l) 
15 MMffl 55 

6- [4- ^;i/7s;i/^^;P) 7 x - ;w -2- [4- ( h u 7 ;k* □ * h * >-) 7 x - M -1 h- 

<5 7V[4, 5-b] tru v> 
HPLC (220 nm) MS 98 X 3. 25 #) 

MS (APCI+, m/e) 434 (M+l) 
20 56 

2- (4-* h * ^ > v;i/) -6- [4- (/ - ;i/) 7 x n;w -1 h--t 5 [4, 5- 

b]k°U> ? > 

HPLC (220 nm) MS 99 X 2. 57 #) 

MS (APCI+, m/e) 394 (M+l) 
25 57 

2-(2-v7 D^>^X5 L ;0-6-[4-(^5 L ;UX;i/*-;i/) 7x-JU]-lH-f 5^7 
[4,5-b]fc?»>7> 

HPLC (220 nm) MS 94 X (ftft&M 2. 80 #) 
MS (APCI+, m/e) 370 (M+l) 
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MMM 58 

6- (2- 7M07i -2- [ (7 x * -lH-f 5 ^ 7* [4, 5-b] fcf U 5? 

> 

HPLC (220 nm) MS 99 X (ftJSBSffi! 3. 04 #) 
5 MS (APCI+, m/e) 336 (M+l) 
59 

6-(2-7M07i -2- (2- 7 x ~ ;kr?MI/) -lH--f 5 [4, 5-b] tfU v> 
HPLC (220 nm) MS 99 % (&&R#H 2. 91 #) 
MS (APCH, m/e) 318 (M+l) 

10 mmm 60 

. 2-^>v ? ;M-(2-7;i/^-D7x-;W-lH--f 5 ^7 [4, 5-b] v> 
HPLC (220 nm) MS 99 X (&J3#W 2. 81 #) 
MS (APCH, m/e) 304 (M+l) 
HJS#J 61 

15 6-(2-7M07irjW-2-(3-/ h*v^>v;i/)-lH--r 5 ^V[4, 5-b] h°Uv> 
HPLC (220 nm) MS 99 % (Uftmm 2. 90 ft) 
MS (APCH, m/e) 334 (M+l) 
62 

2-(2,5-v^ h^'>^>v;i/)-6-(2-7;i/^D7x-;W-lH-T5^V[4, 5-b] tf U 
20 v> 

HPLC (220 nm) MS 96 % (ffi«fB#^ 2. 93 #) 
MS (APCH, m/e) 364 (M+l) 

mmm 63 

2- (3, 4- h * > V)V) -6- (2- 7MD7i ~;U) -1 H--T 5 [4, 5-b] tf U 
25 ~7> 

HPLC (220 nm) MS 89 % (&J5P#|HJ 2. 76 #) 
MS (APCH, m/e) 364 (M+l) 

2-(4-7DO^s>>?;i,)-6-(2-7;^07x-;l/)-lH-r5^V*[4,5-b]t 0 Uv> 
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HPLC (220 nm) m& 99 X (Uftmm 3. 11 #) 
MS (APCH, m/e) 338 (M+l) 
MMM 65 

6- (2-7 M D 7 x ~ )V) -2- [ (E) -2- 7 x ~ JkXr ^ )V\ -1H--Y 5 ^ V* [4, 5-b] tf U 
5 v> 

HPLC (220 nm) 98 X (U&mm 3. 06 ft) 
MS (APCH, m/e) 316 (M+l) 

mmm 66 

6- (2-7 JM" D 7 i^JW -2- (3-7i/+y 7iZjW -lH-f 5 [4, 5-b] M U 5? 
10 > 

HPLC (220 nm) 87 X (&jf B#Pfl 3. 62 #) 
MS (APCH, m/e) 382 (M+l) 
«#l 67 

2-(4-^>y*^;P7x-;i/)-6-(2-7;i/^D7x-;i/)-lH-< 5 ?V [4, 5-b] tf U V s 
15 > 

HPLC (220 nm) US. 98 X (&&« 3. 54 ft) 
MS (APCI+, m/e) 394 (M+l) 
«M 68 

2- (7 x J ^>*3\>1/) -6-7 x -;1/-1H--T 5 *V[4, 5-b] tf U V s > 
20 HPLC (220 nm) 97 X (&J$P#P^ 2. 98 #) 
MS (APCH, m/e) 302 (M+l) 

mmm 69 

6-7xrjH-[(7irj|/ft) jWW-lH-f 5 ^'7 [4, 5-b] tf U >>> 
HPLC (220 nm) 99 X mnmffl 2. 95 ft) 
25 MS (APCI+, m/e) 318 (M+l) 

mmm 70 

6-7x-;W2-(2-7x-;i/X^;W-lH-f 5^V[4, 5-b] tf U S» 
HPLC (220 nm) 97 X (#t#B$IS 2. 88 #) 
MS (APCH, m/e) 300 (M+l) 
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mmm 71 

2-^>^;U-6-7x- JI/-1IW 5 7V[4, 5-b] If U ^> 
HPLC (220 nm) mm 99 X (fitftftlH) 2. 76 ft) 
MS (APCI+, m/e) 286 (M+l) 

2- (3-* b^>^>>Ul/)-6-7x-J|/-lH--f 5 7V[4, 5-b] tf U *J> 
HPLC (220 nm) MM 99 X (&&Bf R 2. 84 ft) 
MS (APCI+, m/e) 316 (M+l) 

10 2-(2,5->>* h^v^>^;i/)-6-7xn;l/-lH-'f5^V[4,5-b]h 0 U v> 
HPLC (220 nm) fcfcg 99 X (^B#Ffl 2. 88 ft) 
MS (APCI+, m/e) 346 (M+l) 

mmm n 

2-(3,4-5?* h^>^>i>;W-6-7xn;l/-lH--<f 5 7V14, 5-b] lf'Jy> 
15 HPLC (220 nm) ^92 X «£&Pf W 2. 68 #) 
MS (APCI+, m/e) 346 (M+l) 
MffiM 75 

. 2- (4-7 UU^>i?)l) -6-7 x -;i/-lH--f 5 7V[4, 5-b] k! U v> 
HPLC (220 nm) US. 99 X («^B#Fb1 3. 02 ft) 
20 MS (APCI+, m/e) 320 (M+l) 
ili 76 

6-7 x~;i/-2- [ (E) -2-7 x - ;Hf-iH - lH-< 5 ?V [4, 5-b] tf U *J > 
HPLC (220 nm) 99 X (^j#P#^ 2. 97 ft) 
MS (APCI+, m/e) 298 (M+l) 
25 «0O 77 

2- (3-7 x 7 + ->7 x -;W-6-7 x n ;i/-lH-< 5 7V[4, 5-b] tf U v?> 
HPLC (220 nm) Km 94 X (ftftftM 3. 48 #) 
MS (APCI+, m/e) 364 (M+l) 
»0iJ78 
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2- (4-^>y-f j|/7irJW-6-7 x-jlz-lH-f 5 ^ V*[4, 5-b] tf U v> 
HPLC (220 nm) % (&&mffl 3. 38 #) 

MS (APCH, m/e) 376 (M+l) 

mmm 79 

5 6- ( 1 > V 7 7 >-2--f ; W -2- (4- 7 Jk* □ ^ > 5?; W - M--f 5 ? V [4, 5-b] tf ' J 3> 

> 

HPLC (220 nm) US. 100 35 (#^B#F^ 3. 25 ft) 
MS (APCH, m/e) 344 (M+l) 
H» 80 

10 6- (1-^ y V y 7 >-2--f M -2- (3-^ D □ ^ > V)V) -1H--T 5 [4, 5-b] t: U 5? > 
HPLC (220 nm) MS 100 X (TOP^ 3. 44 #) 
MS (APCH, m/e) 360 (M+l) 
l»J 81 

6- ( l y y* y 7 y-l-i ;U) -2- (2- £ p □ 5?; W - 1 H--T 5 ? V [4, 5-b] M U 3? > 
15 HPLC (220 nm) ^ 100 X (fiMfPtW 3. 31 #) 
MS (APCH, m/e) 360 (M+l) 
H«J 82 

6- (i-^ >y y y y-i-<i )V) -2- (2, i-i?y)V* u ^ >$?;W-iH-r 5 *V [4, 5-b] tf 
'Jy> 

20 HPLC (220 nm) 100 X (fiy$l$|SJ 3. 30 #) 
MS (APCH, m/e) 362 (M+l) 

mmm 83 

6-(l-^> l /77 >-2--r;»-2-(3, □ P^>v;i/)-lH-f 5^1/ [4, 5-b] tTU 
v> 

25 HPLC (220 nm) 99 X 3. 66 #) 

MS (APCH, m/e) 394 (M+l) 
IWJ 84 

6- (i-^ y Vy y >-2-< M -2- [4- (b'j7Mn^ 5 1 ; w ^ >> f ;W -m— r 5 ^ v* 

[4,5-b]t!U3?> 
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HPLC (220 nm) MS 100 X (ftftttHQ 3. 58 #) 
MS (APCH, m/e) 394 (M+l) 
85 

6- (1 -1 > 7 7 7 >-2--f ; W -2- [4- ( h U 7 Jl^ □ ^ h * ~» ^ > *?) W - 1 H-< 5 ^ 
5 y[4,5-b]tf'J> ? > 

HPLC (220 nm) MS 100 X (&&H#P^ 3. 74 #) 
MS (APCH, m/e) 410 (M+l) 
mftM 86 

6- (1 > 7*7 7 y-l-i )V> -2- (4-~ h o ^ y-J)V) -1H — r s *v [4, 5-b] tf u b > 
10 HPLC (220 nm) MS 98 % (ftftl$N 3. 47 #) 
MS (APCH, m/e) 371 (M+l) 
H3£#l 87 

6-(l-^>y7^>-2-r;l/)-2-(4-^^;i/^>v;W-lH-f537V[4, 5-b] t°Uv> 
HPLC (220 nm) MS 100 X («^M 3. 42 
15 MS (APCH, m/e) 340 (M+l) 

mm 88 

6-(M>y77>-2-^)W-2-[(i,r -t*7x -;u) -4--r ;m - 1 h-< 5 

[4,5-b]tflH7> 

HPLC (220 nm) MS 100 X («*5N$KI 3. 79 
20 MS (APCH, m/e) 402 (M+l) 
89 

6- (1 > 1/7 9 >-2--f ;W -2- (2-* 7 5f ; W -1H-- f 5 [4, 5-b] If >J 5» 
HPLC (220 nm) MS 100 X (ftftftM 3. 62 #) 
MS (APCH, m/e) 376 (M+l) 
25 HJSflil 90 

2- (i , 3-** v -;u-5— r ;m -6- (i > 77 7 >-2->r ;i/) -m— r 5 

^7[4, 5-b]tfUv> 

HPLC (220 nm) MS 100 % (Wf B l3.29^) 
MS (APCH, m/e) 370 (M+l) 
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UMI 91 

6-(l-^>y77>-2-<JW-2-(3,4, 5- h U * h*v^>v;i/)-lH-^ ^'V*[4, 5- 

b] tru 

HPLC (220 nm) m& 99 % (&Wmffl 3. 25 #) 
5 MS (APCB, m/e) 416 (M+l) 

mmm 92 

6- (1 > 1/ 7 5 >-2--f -2- (2-^X - ;M ^JV) -lH-< 5 ^ V [4, 5-b] \L U 5> > 
HPLC (220 nm) 100 * a&&0#P*g 3. 27 #) 
MS (APCH, m/e) 332 (M+l) 
10 %Wfr\ 93 

6- ( i »/ 7 ^ >-2--r ; w .-2- [ ( i - * 5p;u- 1 H--r > f -;u-3-r ; w * 5P; w -i h-^ 

5^V[4, 5-b]tfU> ? > 
HPLC (220 nm) mm 98 !& (##B#m 3. 44 #) 
MS (APCH, m/e) 379 (M+l) 
15 »^J94 

6- ( 1 > 7* 7 7 >-2--f ; V) -2- [ (4- £ □ □ 7 x / * v) ;* 3 1 ; W - 1 H-< 5 [4, 5- 
b]t!U^> 

HPLC (220 nm) £6^ 100 X (^B#r^ 3. 90 #) 
MS (APCI+, m/e) 376 (M+l) 

20 mmm 95 

6- (1-^ > V* 7 5 >-2--f ;W -2- [4- (^ J-)l?-jr) ^ > 5?;W -1H-T 5 *V [4,.5-b] If 
'Jy> 

HPLC (220 nm) « 100 X 3. 49 ft) 

MS (APCH, m/e) 372 (M+l) 
25 96 

6-(i-^>v*7^>-2-r;i/)-2-[2-(3, h^yy xxjwx^w-ih-t 5^ 

7[4,5-b]fcfU v> 

HPLC (220 nm) tfg 100 * («J#»M 3. 19») 
MS (APCH, m/e) 400 (M+l) 
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$mm 97 

6-7*0^-2-(3, 4-v* h^zo^yPM-W-^ 5 ^V[4, 5-b] tf U 5?> (###J 
23®l"b£tO (140 mg) , 2-(hU7'^X^-;l/)7^> (185 mg) , y^DU 
^(hU^x-^TjsT.^^ »A°^^^A(II) (14 mg) , N,N-^;WU*;i/£7 
5 (4 ml) (DU^m^T)^y%M^ 80 24 R#P^£«£^ zK^a^ 

SHfJl/-fh7tFD77> (3:1, v/v) TtttHbfec «l£7k^ ffcfcg 
(MgS0 4 ) M£$EE^ ^TO^vU7jy;U7J^A^UTh^77^-lC 
ttU Wl^-^Dn^l/A (1:1, v/v) T^ffiT3®#£MJ»lgbT# 
e.n^)M^«bT, 2-(3,4-v^ h^v^>v;l/)-6-(2-7U;0-lH--T5^y 

10 [4,5-b] Hi) v> (55 mg, 41 %) 

'H NMR (CDC 1 3 ) 6 3.80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 
1 = 3.4, 1.8 Hz), 6.69 (1H, d, J = 3.4 Hz), 7.54 (1H, d, J = 1.8 Hz), 
8.24 (1H, s), 8.36 (1H, s) ppm 
IR (KBr) v 2928, 1516, 1263, 1236 cnf 1 

15 HPLC (220 nm) fcfc^ 100 % (ffiifP^ 2. 66 #) 
MS (APCI+, m/e) 336 (M+l) 

• fctJ^#»M t L/T##M 2-42 (Dit&y>)t&m<D b u ^^xit^m^mMM 

■ 20 mzmmvtco 
mmm 98 

6- (2- 7 U)U)-2-(2-^ h^v7x-;W-lH-< 5^V[4, 5-b] 
HPLC (220 nm) fc&S 99 % (««f^pPfl 2. 74 #) 
MS (APCI+, m/e) 292 (M+l) 
25 99 

6-(2-7'JJV)-2-(3-/ h^e/7x-;i/)-lH-f5^^/[4,5-b]k 0 U^> 
HPLC (220 nm) jftft 100 8! (&JtP#W 2. 83 #) 
MS (APCI+, m/e) 292 (M+l) 
£Jfi0*J 100 
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6- (2- 7 U )V) -2-(4-^b4y7i -;W -1H-- f 5 7V [4, 5-b] If U *J > 
HPLC (220 nm) mM 100 * (ftfiF^fS 2. 70 5» 
MS (APCI+, m/e) 292 01+ 1) 

unknot 

5 2-(i,3-^>v> ? ^-^y-;w-5-r;i/)-6-(2-7 ujw-ih-t $^y[4, 5-b] tfy >>> 

HPLC (220 nm) 99 X (&Jf TO 2. 70 #) 

MS (APCI+, m/e) 306 01+ 1) 

HM102 

2- (3-7 O □ 7 x -Jl/) -6- (2-7 'J ;W - 1H--T 5 TV [4, 5-b] fcf'J 
10 HPLC (220 nm) MS 100 X (ft&l$m 3. 16&) 
MS (APCI+, m/e) 296 (M+l) 

mmm 103 

6- (2-7 y ;w-2-[4-( h 'J7Mp^ h+v) 7x-;w-iH--r 5 TV [4, 5-b] try 

15 HPLC (220 nm) mS. 100 5K (ftJS^IHI 3. 37 
MS (APCI+, m/e) 346 (M+l) 

mmm 104 

6- (2-7 , j;u)-2-(5-*^;w2-^x-;»-ih--i' S7VC4, 5-b] try i>y 

HPLC (220 nm) IftftlOO X (fiH$P#Pi3 2. 76 #) 
20 MS (APCI+, m/e) 282 (M+l) 
105 

6- (2- 7 y ;i/)-2-(4-^ h^^>^;w-iH--r 5 7*7 [4, 5-b] tf y -7> 

HPLC (220 nm) 98 % (ftftftM 2. 68 #) 
MS (APCI+, m/e) 306 (M+l) 
25 106 

6- (2-7 U )V) -2- (7x7^ -lH~f 5 7*7 [4, 5-b] k° 'J v > 
HPLC (220 nm) ifcg 100 % (##PSIW 2.91 #) 
MS (APCI+, m/e) 292 (M+l) 
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2-(2->^ d^>5 i ;px5 i ;i/)-6-(2-7 u;w-ih--t s ^V[4, s-w tru >>> 

HPLC (220 no) « 100 X (&J$TO2.91 #) 
MS (APCI+, m/e) 282 (M+l) 
IWJ 108 

5 6- (2-7 UJW-2-[(7x^m) ^^W-IBHT 5 ^/[4, 5-b] tf U i>> 
HPLC (220 nm) §6^95 X (&J3M$HS 3. 61 #) 
MS (APCI+, m/e) 308 (M+l) 
MMM 109 

6- (2-7 U ;V)-2-(2-7xn;l/X5 1 ;i/)-lH-r 5 7V[4, 5-b] tf U i?> 
10 HPLC (220 nm) ffig 92 X (fiaWfl2.74#) 
MS (APCI+, m/e) 290 (M+l) 
110 

2-^>v;i/-6-(2-7 U;W-lH-^f 5^7*[4, 5-b] tf U ^> 
HPLC (220 nm) MS 100 X (&if M 2. 61 #) 
15 MS (APCI+, m/e) 276 (M+l) 
MMM HI 

6- (2-7 U;W-2-(3-^ h*^>^;W-lH--f 5^l/[4, 5-b] tf U v> 
HPLC (220 nm) MS 98 X (ft&ftffl 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 

20 rnmmm 

2- (2, 5-v* h^^>^;W-6-(2-7 U ;i/)-lH-f 5 7V[4, 5-b] tf U 5» 
HPLC (220 nm) WM 83 X (ftftttM 2. 74 #) 
MS (APCI+, m/e) 336 (M+l) 
HJSM113 

25 2- (4-7 D o ^ > v;W -6- (2-7 U ;W -1H--T 5 7V [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 100 X (ftftffirlR) 2. 93 #) 
MS (APCI+, m/e) 310 (M+l) 
IMI 114 

6-(2-7 U;W-2-[(E)-2-7x^;UXx-;W-lH-< 5 7V[4, 5-b] tf U 5?> 



WO 03/045929 



PCT/JP02/12264 



98 

HPLC (220 nm) ®M 96 X (ftftftDU 2. 89 #) 

MS CAPCI+, m/e) 288 (M+l) 

H»J115 

6- (2-7 U ;W -2- (3-7x7* 77 xx;|/) -1H-- T 5 ^7 [4, 5-b] tf U v 7 
5 HPLC (220 nm) ftg 85 X l$P£ 3. 49 #) 
MS (APCI+, m/e) 354 (M+l) 
116 

2-(4-^7\AOI/7xx;U)-6-(2-7 LUW-HM" 5 ^7[4, 5-b] h°U -77 
HPLC (220 nm) 90 X 3. 39 #) 

10 MS (APCI+, m/e) 366 (M+l) 
HUSfll 117 

2-(7x/ ^i/^^;w-6-(2-^x-;i/)-iH-r 5^y*[4, 5-b] try '77 
HPLC (220 nm) 99 X («W 3. 05 #) 
MS (APCI+, m/e) 308 (M+l) 
15 HMJ118 

2- [ (7 i-J^t) ;* -6- (2-5PX n ;W -1H--T 5 ^V[4, 5-b] tf 'J -7 7 
HPLC (220 nm) £>E^ 95 X (#&P#F«8 2. 99 #) 
MS (APCI+, m/e) 324 (M+l) 

$mm 119 

20 2-(2- 7x-;PX^;W-6-(2-^X-;i/)-lH-'T5^/[4,5-b] k°>Jy> 
HPLC (220 nm) « 94 X («B#P B 1 2. 84 #) 
MS (APCI+, m/e) 306 (M+l) 
|H«J 120 

2-^>>?)l'-6-(2-^X-;U)-lH— f 5 ^V[4, 5-b] tf' J '77 
25 HPLC (220 nm) ftg 99 X (&&Rf f^l 2. 73 #) 
MS (APCI+, m/e) 292 (M+l) 
121 

2- (2, 5- 7* b * -7^ 7-7; W -6- (2-^X ~ )V) -1H — f ^ 5-b] If U v7 

HPLC (220 nm) 97 X (&&B#Pb1 2. 84 #) 
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MS (APCI+, m/e) 352 (M+l) 

mmm 122 

2- (3, b^rv^>^;i/)-6-(2-^X-;i/)-lH--r 5 ^V[4, 5-b] tf U *J> 
HPLC (220 nm) ffijg 88 SK (&ftP# ffi 2. 66 #) 
5 MS .(APCH, m/e) 352 (M+l) 

mmm m 

2- (4-7 n D ^ y VM -6- (2-5 1 xn;W -1H— T 5 3>V [4, 5-b] tf U v> 
HPLC (220 nm) Mfe 98 X (ft&RfflQ 3. 04 #) 
MS (APCH, m/e) 326 (M+l) 
10 124 

2-(3-7i/^->7i XJ» -6- (2-^X- )V) -lH-< 5 ^/ [4, 5-b] tf U v > 
HPLC (220 nm) IfcS 95 X (&&P#I^ 3. 62 ft) 
MS (APCH, m/e) 370 (M+l) 

mmm 125 

15 2-(3-* h^v^>v;i/)-6-(2-^X-;W-lH-f ^7V[4,5-b] tf U =Jy 
HPLC (220 nm) ^ 98 % (&f#RtP^ 2. 82 ft) 
MS (APCH, m/e) 322 (M+l) 

2- [ (E) -2-7 i-;Hf-;W -6- (2-^X - J W -1H--T 5 ^ 1/ [4, 5-b] tf U v > 
20 HPLC (220 nm) 98 X (&*#P#P^ 3. 00 ft) 
MS (APCH, m/e) 304 (M+l) 
127 . 

2- (4-^ > y-r x x;w -6- (2-^xxjw -ih— r s 7V [4, 5-w t! u > 

HPLC (220 nm) MS 92 % tfffiftim 3. 52 ft) 
25 MS (APCH, m/e) 382 (M+l) 

mmm m 

2-(4-7)P^O^>v;W-6-(2-7 lUW-lH-f 5 7V [4, 5-b] tf U v> 
HPLC (220 nm) «£g 83 % (Uftmm 2. 82 ft) 
MS (APCH, m/e) 294 (M+l) 
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2-(3-^ap^>v;W-6-(2-7 U;W-lH--r 5 7V [4, 5-b] tfU zS> 
HPLC (220 nm) WiM. 100 % (GU#R#K 2. 99 #) 
MS (APCH, m/e) 310 (M+l) 
5 MM 130 

2- (2, 4-^7 □ ^ >v JW) -6- (2-7 U ^U>-1H — T 5 TV [4, 5-b] tf U V > 
HPLC (220 nm) mm 84 X (^P#Fp5 2. 85 #) 
MS (APCH, m/e) 312 (M+l) 

mmmm 

10 2- (3, 4-77 P 0^>>?;i/)-6-(2-7 U ;W-1H— f 5 TV [4, 5-b] tf U 
HPLC (220 nm) ^ 100 % (^BtFel 3. 25 #) 
MS (APCH, m/e) 344 (M+l) 

mmm 132 

6- (2- 7 u;i/)-2-[4-( h u y)i^o^)^)^y-JM-m-i =• 7V[4, 5-b] tf u 5? 

15 > 

HPLC (220 nm) ®M 100 % (^P^ 3. 20 #) 
MS (APCH, m/e) 344 (M+l) 

. mmm m 

6- (2-7 U )V) -2- [4-(l>'J7MD^h + v) ^ >*»V\ -1H-- T 5 7*7 [4, 5-b] tf U 

20 

HPLC (220 nm) ®M 100 % (&8fB#P^ 3. 24 #) 
MS (APCH, m/e) 360 (M+l) 

mmm m 

6- (2-7 U )l/) -2- (4- - h D ^ > i/)V) -1H--T 5 7*7 [4, 5-b] t: U 5? > 
25 HPLC (220 nm) mM 97 % PtfUj 2. 89 #) 
MS (APCH, m/e) 321 (M+l) 

mmm 135 

6- (2- 7 'J ; W -2- (4- ^ > 5?; W -1H--T 5 7* V [4, 5-b] fc? U 5? > 
HPLC (220 nm) MS 84 * (##15118 2.91 #) 



WO 03/045929 



101 



PCT/JP02/12264 



MS (APCI+, m/e) 290 (M+l) 

gmm 136 

6-(2-7U;W-2-(2-^79 1 ;U^^;0-lH-< $^V[4,5-b] tfU i>> 
HPLC (220 nm) »&& 100 X (®mmm 3. 15 #) 
MS (APCI+, m/e) 326 (M+l) 

2- (1 , 3-^ y y — JW- 5 — T 3-)V) -6- (2-7 U M -1H--T 5 £V [4, 5-b] t? 

'Jy> 

HPLC (220 nm) MS 86 X (ffiiftM 2. 75 #) 
MS (APCI+, m/e) 320 (M+l) 
138 

6-(2-7 U;i/)-2-(3,4, 5-h U ^ h*~>^>^;i/)-lH-< 5 ^V[4, 5-b] hf U> ? > 
HPLC (220 nm) 98 3! (Uftlftm 2. 66 #) 
MS (APCI+, m/e) 366 (M+l) 
»^J139 

6- (2-7 u;w-2-(2-^x-;p^^;i/)-iH--r ^yvu, 5-b] tr ' j vy 

HPLC (220 nm) 100 X (ft#l$M 2. 54 #) 
MS (APCI+, m/e) 282 (M+l) 
«M 140 

6- (2- 7 u ;w -2- [ a-* ?;i/-m--r > f— ;u-3— r ;w * -ih~y $ y y* [4, s-w 

HPLC (220 nm) *6& 100 X (^^12.93^) 
MS (APCI+, m/e) 329 (M+l) 

i»j 141 

2- [ (4-7 D07i/^/)^ -6- (2-7 U )V) -1H-- f 5 [4, 5-b] tf U > 
HPLC (220 nm) « 99 X (f^M 3. 19 #) 
MS (APCI+, m/e) 326 (M+l) 
%W\ 142 
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2- [2- (3, 4-v* h+y7x-jl/)IfJW-6-(2-7 U ;W-lH-f 5 ?V [4, 5-b] tf U 
v> 

HPLC (220 Dm) 98 X (ftftttlHJ 2. 65 &) 
MS (APCI+, m/e) 350 01+ 1) 
5 £Jg#| 143 

.6- (2-7 U ;W-2-[4-(^^;V^) 1>*?M-IJM 5 ^7*[4, 5-b] tf U 5» 
HPLC (220 nm) ffi.m 100 * (&80#ffl 2. 93 #) 
MS (APCI+, m/e) 322 01+ 1) 
HlfJ 144 

1 0 2- (2-2 P P ^ > 5?;W -6- (2-7 U ;W -1H-- T 5 ^7* [4, 5-b] tf U 5> > 
HPLC (220 nm) ^ 100 X (&J$B#P H 1 2. 85 #) 
MS (APCI+, m/e) 310 (M+l) 
^&S#!|145 

2- [ (1 , 1' - tf 7 x - ;W -4--T )V^)V\ -6- (2-7 U ;W -1H--T 5 y V* [4, 5-b] tf U V 
15 > 

HPLC (220 nm) ffig 94 X (&&R#Pb1 3. 34 ft) 
MS (APCI+, m/e) 352 (M+l) 

2- (3-^ h^v7xnj|/)-6-7x-;WlH-r^^V[4,5-b]tfU v> (HJfiM 1 
20 <D4k&VQ) (50 mg) , 2-tert-7*9 1 ;M > 5 /-2-yIfJl/7$ 7-1, 3- v 5 *^-^. 
;Pk HP-l,3,2-7T1f*7N^U>#Jj& (PS-BEMP, 2.2mmol/g) (113 mg), N, N- 
^fMM75H (2 ml) ©iK^4&££MT 30 
> (28 mg) feJp^L, MT*6fc:i WFlBig*bfc. bfcft, 
fc&«f, i»X^jWT?aittiLfc. WM&zKfo ftji (MgS0 4 ) i»tt«M£Efl 

^A-A^r+t> (1:1:4-1:1: 0, v/v) Tgtiit^I^^lJIIiHllf. 
n^i^MLT, 2-(3-/h+y7x-JW-l-^fJH-7x^-lH-f5^ 
7[4,5-b]tfU7> (22 mg, 41 X) (£*&&, 2 «»©J|tt#:Offl^ 
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'H NMR (CDCI3) <5 3. 95 (3H, s), 4.43 (3H, s), 7.00-7.05 (1H, m), 7.37-7.61 
. (6H, in), 7.81 (1H, d, J = 1.6 Hz), 8.06-8.15 (2H, m),. 8.40 (1H, d, J = 
1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm" 1 
5 HPLC (220 nm) MS 100 % C&^TO 2. 87 #) 
MS (APCI+, m/e) 316 (M+l) 

10 !U&0iJ 147 

l-(2-* h+yX^W-2-(3-^ b^v7xnj0-6-7x^;V-lH--r5^V[4, 5-b] 
tf U >?> 

HPLC (220 nm) 86 % P#PpS! 3. 06 #) 
MS (APCI+, m/e) 360 (M+l) 
15 m&ffl 148 

1- <cst> d a+ ~>;m -2- (3-^ h 7 x ~ ;W -6-7 x ~ ;i/-iH--r 5 ^ V 
[4, 5-b] tTU 

HPLC (220 nm) ffi,& 97 % («P#^ 3. 70 #) 
MS (APCI+, m/e) 398 (M+l) 
20 miMM 149 

2- (3-^ h^->7x-;i/)-6-7x-;|/-l-(2-7x-;i/X^;W-lH-f 5#V[4, 5-b] 

HPLC (220 nm) fc&g 98 % (&&« 3. 50 #) 
MS (APCI+, m/e) 406 (M+l) 

25 mmrn 150 

2-(3-p< N^->7x~;0-l-(3-7xy^i>7°Pk o ;i/)-6-7x-;i/-lH-r$^V 
[4,5-b]t°Uv> 

HPLC (220 nm) fcfcg 99 % (&&0#Pb1 3. 50 #) 
MS (APC1+, m/e) 436 (M+l) 



WO 03/045929 



PCT/JP02/12264 



104 

N-[3-[2-(3-* h^->7x-JW-6-7xn;WlH--r 5 5-b] k°U 5»-l--f 

HPLC (220 nm) 99 % (&jf P#P*1 3. 31 #) 
5 MS (APCI+, m/e) 489 (M+l) 

mmm 152 

l-^>;U-2-(3-/ b^~>7x-;U)-6-7xz:;i/-lH-r5^^[4, 5-b]h°U v> 
HPLC (220 nm) ffi£g 99 X («&Pf ffl 4. 32 ft) 
MS (APCI+, m/e) 442 (M+l) 
10 MffiM 153 

. »K2-[[2-(3-* h^'>7x-;0-6-7x-;WlH--r5^/C4,5-b]tf'J^>-l- 

HPLC (220 nm) ^ 97 5K BSH 3. 36 #) 
MS (APCI+, m/e) 450 (M+l) 
15 154 

2-(3-* h^5/7xnjW-6-7x-;MH-r5^V[4,5-b] tfU> ? > (l»J 1 
(Dfc&m (250 mg) , 2-tert-y^;K $/-2-^XW5/-l,3-^^f Jh 
"WfcFn-l, 3, . *U>»Jfi (PS-BBMP, 2.2 mmol/g) (566 mg), 
N,N-i?^fWA75 H (10 ml) ©S^llSMT 30 ^JgML/fc^ 
20 iETOtert-y^ (194 mg) *MX. ?>iC 1 W«Lfc. 

(MgS0 4 ) }§*££MflEW£, ^w^&^u*y;^^A^p-7h^^7^-ic 

ttU Simx^l/-^^-b-> (1:2-1:1: 1.5, v/v) TitffiT 3B#£MffiI 
ISbT, [2-(3-* h^v7x-;W-6-7x-;U-lH-fS^y[4,5-b]h°U v>-l- 
25 <JWS8 tert-^Jl/^Mbfco 

[2- (3-p< h ^ ~> 7 x ~ ;!/) -6- 7 x - 1 H-'f 5 ^ 7 [4, 5-b] tT U 5? >-l -f ; W » 
ft tert-73^ (209 mg) 4 N ^<b7jc^ Gff»X^;U»*) (8.0 ml) 

mut. *r&Jt&*& eft (Mgso 4 ) »«*jte«su ^iJttbt, 
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[2- (3- ^ h * 1/ 7 x X J V) -6- 7 x ~ )V-\ H-f 5 [4, 5-b] fcT U v >- 1 --f ) V] 
(129 mg, 43 %) 

'H NMR (DMS0-d 6 ) 6 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 
7.55 (4H, in), 7.79-7.92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 
.5 IR (KBr) v 3368, 1634, 1478, 1362 cm" 1 
HPLC (220 nm) mM 100 X (&jf « 2. 73 #) 
MS (APC1+, m/e) 360 (M+l) 
H;5&0!|155 

[2- (3- * h * zs 7 x - M -6- 7 x X )V- 1 H-f 5 ^/ [4, 5-b] t: U 5? >- 1 ; W B 
10 m («f!l 154 0-fb-g-tl) (100 ig) , if'Jy> tert-7^»±g (56 mg) , 

i-x5r;w3-(3-i^5P;P7$ y 7°n b»^;i/^v-r ^ h*£ft& (wsc-hcd (so 

mg) , l-kFD^y^>yhU7y-;|/ (HOBt) (56 mg) , N, N-v-fV 7°D h> 
X^7$> (108 mg) , N,N-^^fMM7$F (5 ml) ©M^^^ST 

15 ft, (MgS0 4 ) fc, U M^ttlT, [[[2-(3-* h*~>7 

xx;i/)-6-7xx;i/-iH-r s^V[4,5-b] tfUv^i-r^T-fe^wr^y] m 

$?tert-75M/ (78 mg, 60 %) 

'H NMR (CDC1 3 ) <5 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5.0 Hz), 
5.38 (2H, s), 7.00-7.05 (1H, m), 7.36-7. 58 (6H, m), 7.95 (1H, d, J = 1.6 
20 Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 
IR (KBr) v 2980, 1748, 1667, 1292 cm" 1 
HPLC (220 nm) mM. 100 % (&*#Bf 3. 24 #) 
MS (APCI+, m/e) 473 (M+l) 
«$I156 

25 [[[2-(3-y h+^^xxj^-e-yxxjiz-iH-r^^vw^-bDhru^^i-r^] 

7ir^;W75/] mWt tert-73MI/ (MffiM 155 (Dfc&m (50 mg) (C4 Nil 
i&m (StllfJ^i) (10.0 ml) MUT 5 mmfr^M^TMftM 

(MgS0 4 ) m> M£MM*U L^llbT, [[[2-(3-^ h^v7xX;W- 
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6-7x-;P-lH-'fa^7[4,5-b]tfU^>-WJW7-fe5 1 ;W7Sy]-»K (19 mg, 
42 %) 

'H NMR (DMSO-dj) <5 3.87 (3H, s), 3.91 (2H, d, J = 5. 6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, m), 7.39-7. 59 (4H, m), 7.79-7.97 (4H, m), 8.65 0H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5. 6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cnf 1 
. HPLC (220 nm) 93 % (Gmmm 2. 59 #) 
MS (APCI+, m/e) 417 (Mil) 

m&m 157 

10 Bffl&2-[[2-(3-;* h^7xXjU)-6-7xXJl,-lH--f$7V[4,5-b] tf Ui?>- 

i-<;W^f;W7x-;i/ (&1E0I 153 <D{kG®) (177 mg) §fh7tHP77 

>-**S-)V (1 : 1, v/v, 20 ml) fc»*U 2 NjfcBJMbU^OWg* (6.8 

ml) ^Jn^feo MT?i.5«FlWj^#iB"fffca, W^x^ 1 

JV-fh7kh'D77> (3:1, v/v) TttitiLfco W«Jg£7kifo £ft 
15 (MgS0 4 ) II^MffgiU &&*m®lVT. 2-[[2-(3-/ h+y7i- 

;i»-6-7xx;MH-r 5^/[4, 5-b] tfu vy-x-^M *3-)V\7*.;-)V (133 

mg, 83 X) 5 i h7tHD7 7>-»ffiX5 i ;i/ < kO|}«ia. 

'H NMR (DMSO-dj) <5 3.88 (3H, s), 5.89 (2H, s), 6.79-6. 92 (2H, m), 7.03- 
7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7.80 (2H, m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J = 1.4 Hz), 8.75 (1H, d, J = 1.4 Hz), 
10.96 (1H, s) ppm 

IR (KBr) v 3063, 1468, 1404, 1238 cm' 1 
HPLC (220 nm) MS. 100 % (ftftttffl 3. 30 #) 
MS (ESH, m/e) 408 (M+l) 



25 mmm m 

2- [ [2- (3-^ h * y7i^W -6-7 x -;|/-1H-T 5 3?V [4, 5-b] tf U ~7>-W 
JW/fJW7x/-;|/ 157 <D4t£®) (41 mg) , ^DtBtl^P (18 

mg) , N,N-^^WM75 H (1 ml) ©»ttfc£HR;& U ?A (19 mg) £iDiL 
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»**«6, WSt (MgS0 4 ) & #jft£MEg£U ^^ttlT, [2- [[2- (3-* 
h^'>7ac-;i/)-6-7x^;U-lH--r 5^1/ [4, 5-b] tf 'J 5?>K;W/^]7i 
/^^BRI^ (37 nig, 74 X) 
HPLC (220 nm) ^ 100 X (&& R#Ft9 3. 59 #) 
5 MS (APCI+, m/e) 494 (M+l) 
• HJSM159 

[2- [ [2- (3-/h+y7i -;W -6-7 x - JP-lH-< 5 [4, 5-b] tf U >- W 
;W *^;W 7x7 BfflfcX^U (IIM 158 Ofb^tl) (28 nig) £x h k 
FD77>-X^/-JI/ (1 : 1, v/v, 3.6 ml) fc»#U 2 N*ftfcl)?»7A»F 

10 ft 0.2 mo zm^tco 2 mm*%m& it&. K^m^^mzm%\ 2 n 

SfflfcSJOfcT pH 3 £EBMU »X^-Th7tFD77> (3:1, v/v) T 

JfttHLfc. MH^zR^ « (MgS0 4 ) »»S*JEWSU 8ft*il»LT, 

[2- [[2- (3-* K*v7x-;0-6-7x-;i/-lfM* 5 ^7 [4, 5-b] tf U 5»-l->f ;W 

/fiW7i^y]Si (15 mg, 55 %) £#fc„ 
15 'HNMR (DMS0-d 6 ) 5 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 

(3H, m), 7. 28-7.55 (6H, m), 7.74-7. 78 (2H, m), 7. 96-8.03 (2H, m), 8.54 

(1H, s), 8.66 (1H, s) ppm 

IR (KBr) v 3403, 1605, 1474, 1235 cm" 1 

HPLC (220 nm) >fij£ 98 % (#8l$|ffl 3. 27 #) 
20 MS (APCI+, m/e) 466 (M+l) 

158-159 ®^j£tipi:T4-[2-[[2-(3-^ h^v7x-;W-6-7x-;i/-lH-r 5^ 
V [4, 5-b] tf U v >-l--T ;W * 3\>W 7i/*y] L&. 
25 'HNMR (DMS0-d 6 ) 6 1.95 (2H, quintet, J = 6.7 Hz), 2.39 (2H, t, 1 - 6.8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6. 1 Hz), 5.96 (2H, s), 6.89-7. 07 (3H, 
m), 7. 27-7. 56 (6H, m), 7.75-7.79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm' 1 
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HPLC (220 nm) fcfcg 95 % (^RfFfl 3. 34 #) 
MS (APCH, m/e) 494 (M+l) 

mmmm 

2-(3-7 h+->7x-;U)-6-7xn;i/-lH-1' 5^V[4, 5-b] tf U *?> (»#J 1 
5 <D4k&m) (80 mg) , 2-tert-7*5 1 ;K5y-2-^X9 1 ;i/75y-l,3-> 5 ^^-^ 
;PkFP-l,3,2-^71f*X*U>WI& (PS-BEMP, 2.2mmol/g) (181 mg), N,N- 
y^fMM75 F (3.2 ml) ©I^MTlWlim 4-7)^ 
D^>yJ^DiJH (46 mg) £Jnx., £ 15 M«bfc 0 

ftft£#tJBEft& ?§M£#I]XHPLC£ttU iM^MIILfc^ 

10 ?uu*?>tmimw7Mzftmvfc e wm&ptfe 7 ^^-^3.-7*1?^ 

U )3iJEMtT> l-(4-7;^U^>^;W-2-(3-/h^^7x^:;W- 6-7x~ 
;U-lH-< S^/[4,5-b]lf'Jy> (84 mg, 78 K) 

'H NMR (CDC1 3 ) 6 3. 96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, m), 7.76 (1H, d, J = 1.8 Hz), 8.09-8.18 (2H, m), 8.37 (1H, d, J = 
15 1.8 Hz) ppm 

HPLC (220 nm) i«100 % (^^3.72^) 
MS (APCH, m/e) 410 (M+l) 

mm i6i <D^m\zmcxuy<Dmmm 162-206 <Dik&m*G&vtc a 

20 iJM 162 

1 - (2- 7 U ^ > *J)V) -2- (3-7 h * -> 7 x - ;W -6-7 x -)V- 1 H-< 5 ^7 [4, 5- 
b] tf 'J z7> 

HPLC (220 nm) « 99 % (&*#R#[^ 3. 52 #) 
MS (APCH, m/e) 410 (M+l) 
25 HMM163 

1 - (3- 7 ;kt P ^ > V)V) -2- (3- 7 h 7 x ~)V) -6- 7 x ~;1/-1H-^ 5 ^"7 [4,5- 
b]k°U^> 

HPLC (220 nm) ®M 99 % (^P#H 3. 56 #) 
MS (APCH, m/e) 410 (M+l) 
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l-(2,4-y7MD^> -2-(3-^h+y7x-jW-6-7x -iV-Wr' f 5 TV 
[4, 5-b]fcfU^> 

HPLC (220 nm) 98 X (£&l$m 3. 59 #) 
5 MS (APCI+, m/e) 428 (M+l) 
HJSM165 

1 - (3 , 5-7 7 P ^ >*J )V) -2- (3-^ h * 5/ 7 x ~ )V) -6- 7 x n;i/-lH— T £ 9 7 
[4,5-b]t£'J-7> 

HPLC (220 nm) 98 X (ft&ftlffl 3. 62 #) 
10 MS (APCI+, m/e) 428 (M+l) 
HSfiM 166 

1- (2, 6-77 P ^ >v;i/) -2- (Mh^->7i -6- 7 x n ;1/-1H--T 5 7*7 
[4,5-b]k°'Jy> 

HPLC (220 nm) $£g 99 X (Gmmffl 3. 65 #) 
15 MS (APCI+, m/e) 428 (M+l) 
&JE09167 

1- (2-7 P □ ^ y-J)V) -2- (3-/h^->7x - )V) -6-7 x -JlMH-f 5 TV [4, 5-b] 
tfU-77 

HPLC (220 nm) ££^96 % (fiB^WFIBI 3. 66 
20 MS (APCI+, m/e) 426 (M+l) 
$%0g 168 

1- (3, 4-77 P P ^ > z?) V) -2- (3-* h -> 7 x ~;i/) -6-7 x - ;|/-1H--T S 7*7 
[4,5-b] tr»J-7> 

HPLC (220 nm) ®M 99 SB ($&Bf 4. 01 #) 
25 MS (APCI+, m/e) 460 (M+l) 
«M169 

1 - (3-7* P *1>*?)Vi-l- (3-> b *v 7 x ZL)V) -6- 7 x ~ JW-lH-f 5 7*7 [4, 5-b] 
tf'Jv> 

HPLC (220 nm) 97 X (ftftftN 3. 74 #) 
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MS (APCI+, m/e) 470 (M+l) 

. 2-(3-^ h^'>7x-;i/)-6-7x-;wi-[2-(hU7;i/^-D^^;W^>v;H-iH- 

^5^V[4,5-b]tfUv> 
5 HPLC (220 nm) 97 % (&Jf « 3. 71 #) 
MS (APCI+, m/e) 460 (M+l) 
«M171 

2- (3-^ h+->7xZJW -6-7 x -;i/-l- [3- ( h U *3\>W ^>vUW-lH- 

<5^/[4,5-b]tf Uy> 
10 HPLC (220 nm) 97 X (&ftl$|iq 3. 75 #) 
MS (APCI+, m/e) 460 (M+l) 

2-(3-* h^~>7x-;w-6-7x^;i/-i-[4-(hU7;^o^^;w^>^;w-iH- 

-f $^V*[4, 5-b]fcTUS>> 
15 HPLC (220 nm) fflg 98 X (fi&ftlSIKI 3. 78 #) 
MS (APCI+, m/e) 460 (M+l) 
^S&fll 173 

2-(3-* h+y7x-JW-6-7x-JH-[4-(h'j7J^D^^i/)^>e;jV]- 
lH-<S^/[4,5-b]fc!U>?> 
20 HPLC (220 nm) fcfcg 98 X (ftftftH 3. 84 #) 
MS (APCI+, m/e) 476 (M+l) 
mg0IJl74 

2- (3-* h^'>7x-;W-l-(2-^^;^>v;U)-6-7x-;i/-lH-^5^/[4, 5-b] 

25 HPLC (220 nm) ffig 98 X («j#I^W 3. 65 #) 
MS (APCI+, m/e) 406 (M+l) 

mmm\n 

2-(3-* h^v7x~;i/)-l-(4-^5 1 ;^>v;i/)-6-7xr:;U-lH-r5^y[4,5-b] 
h°'>7> 
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HPLC (220 nm) ffl& 97 X (Uftmffl 3. 72 ft) 
MS (APCI+, m/e) 406 (M+l) 
fd»J 176 

i-(3,4-s^^;i^>v;W-2-(3-* h^i/7x-;i/)-6-7xn;i/-iH--ra^y 

5 [4,5-b]tfU^> 

HPLC (220 nm) ffijg 99 X (ftftftM 3. 95 #) 
MS (APCI+, m/e) 420 (M+l) 
177 

l-(4-tert-^;W^>5?;i/)-2-(3-^ h+y7 x-;W-6-7x-;WlH--f 
10 [4,5-b]tfU> ? > 

HPLC (220 nm) ffig 100 X (fi$N$M 4. 20 #) 
MS (APCI+, m/e) 448 (M+l) 
SI^J 178 

l-(3-* h*zs*t>&)V)-2-G-* h^->7x-;i/)-6-7xn;i/-lH--TS^y[4, 5- 
15 b]H'Jy> 

HPLC (220 nm) m& 99 X (fttfftWJ 3. 71 £) 
MS (APCI+, m/e) 422 (M+l) 

j_ (4 _^ h^*/^>5;;W-2-(3-y h^->7xnjW-6-7xn;W-lH-'f $^/[4, 5- 
20 b]t?'J^> 

HPLC (220 nm) ^ 97 % (&W%fffl 3. 71 ft) 
MS (APCI+, m/e) 422 (M+l) 

mmm iso 

l-(3,5-v* N^V^>v;W-2-(3-^ h+->7x-;W-6-7xn;U-lH-r5^V 
25 [4,5-b]h!U> ? > 

HPLC (220 nm) ^ 98 X (#&M 3. 62 ft) 
MS (APCI+, m/e) 452 (M+l) 

i»j i8i 
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2- (3-* h * */ 7 xnjl/) - 1- (2- - h □ 1 y V)V) -6-7 x - ;U-1H— ( 5 ^/ [4, 5-b] 

HPLC (220 nm) $ifcg 99 X («&I$|SJ 3.62 #) 
MS (APCI+, m/e) 437 (M+l) 
5 «#|182 

2- (3-* h * V 7 x - ; W - 1 - (3- ~ hn^> -6- 7 x - ;U-1H— f 5^/ [4, 5-b] 
tf'Jv> 

HPLC (220 nm) 95 * 3. 52 #) 

MS (APCI+, m/e) 437 (M+l) 

10 %mmm 

2- (3-* h * ^ 7 x n;U) -1- (4-~ h D ^ > -6-7 x ~ f 5 ^V* [4, 5-b] 

tfU> ? > 

HPLC (220 nm) ffig 99 % (ft$P$ffl 3. 64 #) 
MS (APCI+, m/e) 437 (M+l) 



15 HWJ184 

4-[[2-(3-^ h^r->7x-Jl/)-6-7x-;U-lH--r5^V[4, 5-b] tf U V>-\-^)V\ 

HPLC (220 nm) MS 93 * (ftftftN! 3. 53 #) 
MS (APCI+, m/e) 417 (M+l) 
20 HJ£0jJ185 

l- [ 0 , r -if 7 x - )V) -2-< ;m ?;i/] -2- (3-* h 7 x -6-7 x - ;wm- 

-i 5^/[4,5-b]tf US» 
HPLC (220 nm) ffiS 96 * (^TO 4. 00 #) 
MS (APCI+, m/e) 468 (M+l) 
25 HM186 

l-[(l,r -tf7x~;i/)-4-<;|/p<5 1 ;W-2-(3-^ h*$/7x-JW-6-7x~;MH- 

•f 5^1/ [4, 5-b] If U v> 

HPLC (220 nm) « 99 X MR 4. 10 #) 

MS (APCI+, m/e) 468 (M+l) 
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2-(3-* h + ^7xn;i/)-l-(l-^-75 1 ;M^;W-6-7x^;i/-lH-f S£V[4, 5-b] 
fcTU5?> 

HPLC (220 nm) MS 99 8! (UWrnm 3. 94 
5 MS (APCI+, m/e) 442 (M+l) 

mmm m 

2- (3-* N * >- 7 x - ; W -1 - (2-^- 7 5F)M -6- 7 x-;U-llW 5 *V [4, 5-b] 
t:Uv> 

HPLC (220 nm) 100 % (fiy#l$|ffl 3. 95 
10 MS (APCI+, m/e) 442 (M+l) 
189 

l-^>Xk HU;P-2-(3-^ h^>7x-;W-6-7x^;V-lH--f 5^1/ [4, 5-b] tf >J 

v> 

HPLC (220 nm) MS 99 * (ftftftDQ 4. 04 #) 
15 MS (APCI+, m/e) 468 (M+l) 
190 

1- (9H-7;i^ V >-9--T ;» -2- (3-* h * 7 x ~ ;W -6- 7 x^-lH-f 5 ^ / 
[4, 5-b]fcfU^> 

HPLC (220 nm) MS 91 % (UW^m 4. 06 #) 
20 MS (APCI+, m/e) 466 (M+l) 
^SAI 191 

2- (3-^ h+y7inJW-l-(3-7i/+y^>^;W-6-7x-;hlH-r5^/ 
[4,5-b]tfUv> 

HPLC (220 nm) MS 99 8! (&&« 4. 07 #) 
25 MS (APCI+, m/e) 484 (M+l) 
MM 192 

i-(4-^>i/<;i/^>> ? ;i/)-2-(3-^ h+>-7xn;w-6-7x-;i/-iH-f 

[4,5-b]t?'Jv> 

HPLC (220 nm) MS 97 * (ftftftM 3. 88 #) 
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MS (APCI+, m/e) 496 (M+l) 

4-[[2-(3-* h^v-7xn;i/)-6-7x-;i/-lH-^5^^/[4, 5-b] t°'J v>-W M 

5 HPLC (220 nm) ®M 90 % mmmffl 3. 62 ft) 
MS (APCI+, m/e) 450 (M+l) 
HJfifll 194 

[2- (3-* h^v7x-;W-6-7x-;i/-lH--f 5^V[4,5-b]tf U v>-l--f;W (7 

10 HPLC (220 nm) $i£g 97 % («&« 3. 71 #) 
MS (APCI+, m/e) 450 (M+l) 
195 

2-(3-* h^v7x-;i/)-l-7xi"^;l/-6-7x-;l/-lH-r 5^7*[4, 5-b] tf U ~7> 
HPLC (220 nm) 90 % (&*#M 3. 62 ft) 
15 MS (APCH, m/e) 420 (M+l) 

mmm \% 

l-(4-7 P P7it'>iW-2-(3-^ +^>7x-;W-6-7 x-JI/-lhW 5 ^V*[4, 5- 
b]KU~7> 

HPLC (220 nm) |>£g 100 X (&JfR#f?H 3. 82 #) 
20 MS (APCH, m/e) 454 (M+l) 
197 

l-(4-^ h^'>7xty;W-2-(3-^ h^i/7x-;l/)-6-7x^;i/-lH--r5^7* 
[4, 5-b]k°Uv> 

HPLC (220 nm) US 99 % (&j#B#P B l 3. 65 ft) 
25 MS (APCH, m/e) 450 (M+l) 

mmm m 

4- [ [2- (3- * h * 7 x n ;U) -6- 7 x ~ )W 1 H--T 5 ^ V [4, 5-b] tf U v >-\ -< ;W 
HPLC (220 nm) 100 * (&f#Pf^ 3. 55 #) 
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MS (APCI+, m/e) 445 (M+l) 
MMffl 199 

2-(3-^ h^->7x-;l/)-6-7x-;i/-l-[(E)-3-7x-;i/-2-7°D^-;H-lH-r5 
^/[4 ) 5-b]k°U^> 
5 HPLC (220 nm) MS 99 % 3. 87 #) 

MS (APCI+, m/e) 418 (M+l) 
^MM 200 

l-[(3, 5-;7;Wl/-4-f y+U-y U )V> *^)l]-2-(Z-* h^->7irjW-6-7i- 
;wih-< V*[4, 5-b] tf U v> 
10 HPLC (220 nm) MS 100 $ («?#« 3. 38 #) 
MS (APCI+, m/e) 411 (M+l) 
H»I 201 

l-X^;U-2-(3-/ h^v7x-;W-6-7x^;l/-lH-^ 5^V[4, 5-b] tf U i?> 
HPLC (220 nm) MS 100 % (U&mm 3. 27 #) 
15 MS (APCI+, m/e) 330 (M+l) 
202 

l-(y^0 7'n t°JM^)-2-(3-^ h + '>7x-;i/)-6-7xn;|/-lH-f 53^/ 
[4, 5-b] t!Ui?> 

HPLC (220 nm) MS 97 X (ftftftN! 3. 54 #) 
20 MS (APCI+, m/e) 356 (M+l) 
llfl 203 

l- (2-*> 7 □ x;ux5^;W -2- (3-^ h+y7x - ;w -6- 7 x — ;p-hm 5 y V* 

[4,5-b] kTU v> 

HPLC (220 nm) MS 100 X (&j$P#5H4. 15 #) 
25 MS (APC1+, m/e) 412 (M+l) 
ill 204 

1 --TV 7*5^-2- (3-* h + 5/7x-;i/)-6-7x-;i/-lH-f 5^7* [4, 5-b] tf U i?> 
HPLC (220 nm) MS 94 X mifcmffl 3. 61 #) 
MS (APCI+, m/e) 358 (M+l) 
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mmm 205 

2-(3.-* h^r'>7n:-;W-l-(4-^>^;W-6-7xn;i/-lH-1 , 5^V'[4 ) 5-b] tf'J 

HPLC (220 nm) MS 99 % (#J#Pf fal 3. 68 #) 
5 MS (APCI+, m/e) 370 (M+l) 

mmm 206 

4-[2-(3-^ K^'>7x-;W-6-7x-;i/-lH-f 5^V[4, 5-b] tfU v>-1--T;W7* 

HPLC (220 nm) 100 3S (&J#Pf fi^ 3. 19 #) 
10 MS (APCH, m/e) 369 (M+l) 

mmm 207 

2- (3-* h^->7x-;l/)-6-7x-;i/-lH--l'S^V[4 ( 5-b]tfU^> (HJfifll 1 
©<b-&4&) (80 mg) , 2-tert-7^;W5y-2-^X^75y-l,3-^^?;W^ 
;i/fc FP-U^-^y-lf^X^U yffim (PS-BEMP, 2.2mmol/g) (326 mg), N, N- 

15 ^^fJ^MTS F (4.5 ml) OM^^MUr' \ mmmmVTzWi, 3-tfUv 
;M3MU7nD Pjffitt (52 mg) &UVt£t>\Z 15 BtF^gaLfc. UT. 

Mmm 222 ©^t^CTH^L, 2-(3-;< h*v7x-JW- 6-7x-jH-(3- 
tf U J-M -1H--T 5 *V [4, 5-b] tf U ~7> (67 mg, 65 %) 
HPLC (220 nm) MS 98 * (Ummm 2. 68 #) 

20 MS (APCH, m/e) 393 (M+l) 

mmmmtLxmmm 1 <mb^£&a©7;wi/A^K (x&7;w 
v^&mnm.) zm&mnL. mmm 207 ©Tist- wotfoii 

208~2l3 ©fc"&#j££-J&Lfc 0 
IWJ 208 

25 2-(3-^ h^i/7x-;i/)-6-7xn;i/-l-(4-tfUv ? ;i/^^;U)-lH-r$y7'[4,5-b] 
tf'J v> 

HPLC (220 nm) MS 97 % (^jtM 2. 60 #) 
MS (APCH, m/e) 393 (M+l) 

mmm 209 • , 
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2-[[2-(3-* h^v7x-;0-6-7x-;i/-lH--f5^y[4, 5-b] tf U^>-1-' (M 
i&M*J U > . 
• HPLC (220 nm) 'm& 97 X (&&M 3. 67 #) 
MS (APCI+, m/e) 443 (M+l) 
5 H»210 

2- (3-* h * ~>7 x - -6-7 x - )V-\- (5P7 V*-;l/-4--r ;M -lH--f 5 ^ V* 
[4, 5-b]tfU^> 

HPLC (220 nm) MS 81 % (feWmm 3. 28 ft) 
MS (APCI+, m/e) 399 (M+l) 

10 mmm 2u 

N,N-7X^;l/-N-[2-[2-(3-^ h*v7xx:;|/)-6-7xr:;i/-lH-l' 5 TV [4, 5-b] tf 

HPLC (220 nm) mM 96 X 2. 64 #) 

MS (APCH, m/e) 401 (M+l) 
15 HSS#I212 

2-(3-/ h + y7x^)-6-7x-JI/-l-(2-hXiJy/Xf;W-lH-^5^/[4, 5- 
b]hf'J^> 

HPLC (220 nm) MS 96 X (^R^ 2. 67 #) 
MS (APCI+, m/e) 413 (M+l) 



20 «#iJ213 

2-(3-p< h^'>7x-;i/)-l-(2- ; E;i/^Uyx^;W-6-7x-;P-lH-r5yyC4, 5- 
b]tfU~7> 

HPLC (220 nm) MS 97 % (&mmm 2. 59 ft) 
MS (APCI+, m/e) 415 (M+l) 
25 M#I214 

5-7 P t-2- [ (E) -2- [4- (h'J7MD/ 9\>W 7 x - ;M XfXJW ^ > 7 :t 
7-;i/ (###J 44 (Dfc&M) (129 mg) , 7iXj^D>i (171 mg) , rh7 
^7(hU7xn;i/xjsX7^ »A^77A(0) (61 mg) , 2M^^hU7A^ 
m (1.05 ml) , h;Ux> (3.15. ml) , f h7kFD77> (1.05 ml) <DM& 
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m&7)V3>%.m*w x;-vumm*%m&rc& Sfi^i/-fh7tHD7 
y> (3 : i, v/v) tmzfrmvtco mmm&m. nm (Mgso 4 ) 

-^u-> (i : 6, v/v) T?»a-r*ii»*«ffi«tti/Tff &n*»a*WRUT, 

5 5-7 x n;i/-2- [ (E) -2- [4- ( h U 7 D * ?)V) 7 x Xjtf If-JW * >V tt? 
(70 mg, 55 X) »«X5 1 ;W-'\*1J->«kOSIS*. 
'HNMR (CDClj) 6 7.18 (1H, d, J = 16.6 Hz), 7.34-7.52 (3H, m), 7.60-7.75 
(8H, m), 7.83 (1H, d, J = 16.4 Hz), 7.93 (1H, t, J = 1.3 Hz) ppm 
IR (KBr) v 1337, 1121, 1073, 829 cm" 1 
10 HPLC (220 nm) ftft 97 X (fi8$l$W 5. 37 #) 
MS (APCI+, m/e) 366 (M+l) 

m&omtLT&zm 43-45 <DikG®t&m<Dtfu>m*mLM$iL, mmm 
214 (D^mizmcT&rFommm 215-219 <o\t^m^^htc. 
mmm 215 

15 5-7 x x;i/-2- [ (E) -2- 7 x -jHf-JW 1 > v*^-^-y-y*-;i/ 

HPLC (220 nm) jftg 93 % («&W 5. 14 #) 

MS (APCI+, m/e). 298 (M+l) 

HM216 

2- [ (e) -2- (2, 4-77;^ □ 7 x x;W x;w -5-7i-;K>yW!/-Jl/ 
20 HPLC (220 nm) MS 100 X (iiS^ 5. 26 ft) 
MS (APCI+, m/e) 334 (M+l) 
HM217 

5- (2- 7 U ;W -2- [ (E) -2- 7 x ZJ|/Xf^W ^ > V V*-;i/ 
HPLC (220 nm) MS 97 X (ftftfclHI 4. 94 &) 
25 MS (APCI+, m/e) 288 (M+l) 
HM218 

5- (2-7 U ;W -2- [ (E) -2- [4- ( h U 7)V*U * ?M 7 x ~M If-M ^ > 7*** 
HPLC (220 nm) MS 92 X (&j#«5.19#) 
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MS (APCI+, m/e) 356 (M+l) 

2- [ (E) -2- (2, i-i?7)V* D7i x;M If-JW -5- (2-7 U ;W ^ 
HPLC (220 nm) 1$^ 100 * 5.06 
5 MS (APCI+, m/e) 324 (M+l) 
HJSM 220 

5-yD^-2-[(E)-2-7xn;UXx^;W^>V^+|-y-;b (##f!l 43 ©fti-a- 
4fe) (105 mg) , p-#ivy*-;P (45 mg) , mt%VV& (97 ng) , ifti(ii) 
(70 mg) , tf'J^> (1.5 ml) 0fi-&*§7;i'=f>»** 130 *CT24Nf|RI*ifr 

»n?ift#, *8k (MgS0 4 ) ft, »«jE*»JE@4» TBmm^WfMvk 
^D7h^77^-(I#U »mx^;i/-^ii-> (1:6, v/v) 
£*JBE«l8bTfc&tt*tta£ilflfcLT, 5-(4-^^7x;^i/)-2-[(E)-2-7 

xx;i/Xxx;w ^>y*:**+i-y*-;i/ (69 mg, 60 %) zmtc BUfJV-A^ 

15 t>J;i3Sm 

'H NMR (CDCI3) (5 2.34 (3H, s), 6.92 (2H, d, J = 8. 8 Hz)., 7.03 (1H, dd, J" 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, J = 8.4 Hz), 7.32 
(1H, d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7.58-7.63 (2H, m), 7.79 (1H, d, J 
= 16.6 Hz) ppm 

20 IR (KBr) v 1532, 1507, 1472, 1223 cm" 1 
HPLC (220 nm) mm 95 X (&W9$ffl 5. 30 #) 
MS (APCI+, m/e) 328 (M+l) 

mf&VintLT&ZW 43-44 ©Mt§l©li7i/-J^ltl^U, 

mmm 220 (oxmzWT&rfozmw 221-222 vfc&m&'&j&isit. 

25 MM 221 

2- [ (E) -2-7 x x;uxxx;i/] -5- [4- [4- (1H-1 , 2, 3- h u 7 v*-;i/-w ;w 7^;W 
7x;+->] ^ > 7*^1+ v*-;u 

HPLC (220 nm) fcfiflg 97 X (fi^PSK 4. 76 #) 
MS (APC1+, m/e) 4.37 (M+l) 
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HIS0iJ222 

5- [4- [4- (1H-1 , 2, 3- h U 7 V*-jl/- W )V) ZT^M 7i/+y] -2- [ (E) -2- [4- ( h 

HPLC (220 nm) « 100 % (ftSNSW 5. 00 
MS (APCI+, m/e) 505 (M+l) 
HJSM 223 

6-^D^-2-yx-;!/-lH--r5 ^V[4,5-b]tf'J^> (###J 3 ©fc<&4&) (90 
ng) , 7xzMD>i (104 mg) , fh7+X(h'j7xZM77>f »A5 
>»7A(0) (38 mg) , 2 M£fflM-MJ£A»ifc (0.82 ml) , fh7tKD77> 

(3.3 ml) ©jg£$j£7;i/^>^SSt* 85 *CT 24 W^#jgiffc^, Six^Jl/ 
-fb7tFD77> (3: 1, v/v) £*fc#ELfc. W^?^, f£*S 

(MgS0 4 ) «««S«jBEtf*, if^^>"j5t;WW7A^n-7h^77^-l: 
ttU Sll^h^OD*M-AW> (1:1:4, v/v) Tiiiit^I^I 
MffiMbTf#Stl-5)M?:»bT, 2, 6-^7x-;l/-lH---r 5^/[4, 5-b] hf U 
V> (20 mg, 22 X) 2 nu*)\,&- ; -fr^iommgko 

HPLC (220 nm) MS 97 % (1%ftmm 2. 78 #) 
MS (ESI+, m/e) 272 (M+l) 

ffifgtlK£LT#%0iJ3, 11, 16©-fb^tfi:#a<D^p>i!^i:3i^b, II 
» 223 ©7jS(C¥DTWTO|lilM 224~237 ©fb-&#^^tfe. -e©^ & 
g ft £TSfcl| * 3 « v U 7J y 7 A ? □ V h if? 7 -f - «k -58 S § * 
life, 
»M 224 

2->^DA+v;i.-6-7xr:;u-iH-'r5^>/[4,5-b]t!U>?> 
HPLC (220 nm) US. 85 X (&gfB#ffl 2. 74 #) 
MS (ESI+, m/e) 278 (M+l) 
225 

6-(2-7MD7i ~)V) -2- 7 x ~ ;U-lH--r 5 ? V* [4, 5-b] tf U > 
HPLC (220 nm) #£|g 99 X (ft^n 2. 88 #) 
MS (APCI+, m/e) 290 (M+l) 
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mmm 226 

2-v^D^^-6-(2-7;i/^D7x-;i/)-lH-f 5^VC4, 5-b]tfU^> 
HPLC (220 nm) 99 X (&*#P#K 2. 79 #) 
MS (APCH, m/e) 296 (M+l) 
5 gjfiftl 227 

6-0-^-7 J-M -2- 7 x 5 y 7* [4, 5-b] t? U > 

HPLC (220 nm) ®M 100 * (&&« 3. 18 #) 
MS (APCH, m/e) 322 (M+l) 
«M 228 

10 2-v^ D A^5>;i/-6-(l-^-75 1 ;W-lH-r S^/[4, 5-b] tf U ~7> 
HPLC (220 nm) WS. 96 X (&&P#H.1 3. 11 #) 
MS (APCH, m/e) 328 (M+l) 

mmm 229 

2->7 n^v;i/-6-(3-^ h^v7x-;W-lH--r 5 ^V[4, 5-b] tf'J ^> 
15 HPLC (220 nm) MS 100 % (&Jt8#IW 2. 83 #) 
MS (APCH, m/e) 308 (M+l) 

nnw 230 

6-(3-^ h*->7x^;W-2-7xnjU-lH--f 5^V[4,5-b] k 0, H7> 
HPLC (220 nm) m& 100 X O^R^ 2. 87 #) 
20 MS (APCH, m/e) 302 (M+l) 
»M 231 

2- v 7 p /\^ ~> JH-6- [3- ( h U 7 n ^ 5 1 ; V) 7 x - j W -lH~f 5 [4, 5-b] tf 
>Jy> 

HPLC (220 nm) MS 97 % (Uft9$ffl 3. 13 #) 
25 MS (APCH, m/e) 346 (M+l) 
232 

4- (2-7 x -;1/-1H-T 5 ^/[4, 5-b] t: U 5?>-6-f ;W ^>V"- b U ^ 
HPLC (220 nm) «100 % (^B#F^2.87^) 
MS (APCH, m/e) 297 (M+l) 
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nmm 233 

HPLC (220 nm) ftg 99 X (fiy#P#K 2. 71 #) 
MS (APCI+, m/e) 303 (M+l) 
5 HJgM 234 

6-[4-(^^;i/x;^-;p) 7xn;W-2-7xn;wiH-f = ^V[4, 5-b] tf u v> 

HPLC (220 nm) 80 « (feftmffl 2. 58 #) 
MS (APCI+, m/e) 350 (M+l) 
«M 235 ' 

10 2->7 D A*^-6-[4-(^^7JL-*~;W 7x-;H-lH--f S ^V[4, 5-b] tf U 
>*> 

HPLC (220 nm) 96 % (U&mffl 2. 48 #) 
MS (APCI+, m/e) 356 (M+l) 
MMM 236 

1 5 6- (2- 7)V* 07i -;!/) -2- (2-^ 7 -1H--T 5 #V [4, 5-b] tf U V > 
HPLC (220 nm) ffift 98 X («&P#PpS3 3. 34 #) 
MS (APCI+, m/e) 340 (M+l) 
l»J 237 

2-(2-^-7^;W-6-7x-;i/-lH-f S^V*[4, 5-b] tf U 5» 
20 HPLC (220 nm) $&£ 100 % (fia#P#IHJ 3. 21 
MS (APCI+, m/e) 322 (M+l) 
238 

6-70^-2-7 x~;U-lH-r 5 ;?V[4, 5-b] tf U 5» (###J 3 <Dik&m) (90 
mg) , 2-(HJ7*3MU7^-;0 7?> (305 mg) , Vo □ □ tf* ( h U 
25 »A°^77A(II) (23 mg) , N.N-S^^SM^kkTS h* (4 ml) 

«7;1^>^b5*80 "CT 24 nmfr%W&td&. fc\Z&€, BSl^-fh 
7tFD77> (3:1, v/v) Ttt{+JLfc 0 «jf£7Kft, tttt (MgS0 4 ) B 

^-7nn*;kA-A*i*> (1:1:4, v/v) T^fflT3H#£MM$SLTf# 
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5 tlZ> ffiM, V X , 6- (2- 7 U J V) -2- 7 x n;L~ 1 H-< 5 ^1/ [4, 5-b] tf U v > 
(49 mg, 57 3!) • 
HPLC (220 nm) ^100 % (^j#B#^ 2. 66 5)0 
MS (APCH, m/e) 262 (M+l) 
5 iiJ»«£LT##M3, 11, 16©ft^i^S©hU7^;kXX^%^ji 
H«U MM 238 ®^St2pDT^T©MM 239-241 (DfcSm^fcVtc* 

239 

10 2-v^nA^v;i/-6-(2-7U;i/)-lH--r5yy[4,5-b]tf'J^> 
HPLC (220 nm) 99 * 2. 57 #) 

MS (APCH, m/e) 268 (M+l) 
240 

6- (2-7 U )U)-2-(2-^y^M-m--( 5. W [4, 5-b] tf U 
15 HPLC (220 nm) HSfcS 98 3! (^W 3. 18 #) 
MS (APCH, m/e) 312 (M+l) 

mmm 241 

2-(2-^-7^;W-6-(2-5 : -X-;i/)-lH-r 5^7 [4, 5-b] tf U i?> 
HPLC (220 nm) 99 X (&jt0#HU 3. 31 #) 
20 MS (APCH, m/e) 328 (M+l) 

(Dmmm 242-254 ©^ti^^Lfco 

mt&M 242 

6-7P ; 6-2-(3-^ h^y7x-;w^>7t+t)- , /-;i' 

25 HPLC (220 nm) fcfi& 97 % (Ummffl 4. 85 #) 
MS (APCH, m/e) 304 (M+l) 

nnm 243 

6-7 □ ^E-2- (2-^- 7 ^ >*/**UV-;P 
HPLC (220 nm) fcfcg 95 % (&&« 5. 41 #) 
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MS (APCI+, m/e) 324 01+ 1) 

HPLC (220 nm) fcfig 99 3! (&jfP^ 4. 83 #) 
5 MS (APCI+, m/e) 274 (M+l) 

mmm 245 

6-^0 1-2- (3-* 7 x - ;w ^ > Vfct+'UV-* 
HPLC (220 nm) fc£g 97 % (U&mffl .5. 12 #) 
MS (APCI+, m/e) 288 (M+l) 
10 MM 246 

6-^0^-2- (4-^ h^7x-;w^>y^+h7-;p 

HPLC (220 nm) $&& 98 X (ft^IRI 4. 81 5+) 
MS (APCI+, m/e) 304 (M+l) 

15 6-7*0^-2- (3, 4-i?* h^y7x-)W^>\/Wl/-Jl' 
HPLC (220 nm) US. 95 X (fc&mffl 4. 50 #) 
MS (APCI+, m/e) 334 (M+l) 
MMM 248 

6-7* Dt-2-(2-^h^F'>7i - )V) *>Vtty-V—)V 
20 HPLC (220 nm) US. 99 X (ftftf^ffl 4. 41 #) 
MS (APCI+, m/e) 304 (M+l) 
249 

6-7*0^-2- (3, 4, 5- h U ^ h^y7xr;W^>mt 
HPLC (220 nm) MJ^ 99 X (&tf Pflffl 4. 57 5+) 
25 MS (APCI+, m/e) 364 (M+l) 

nnm 250 

HPLC (220 nm) mi 96 X (ftftftlHJ 4. 95 #) 
MS (APCI+, m/e) 292 (M+l) 
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mmm 251 

6-7 □ [3- ( h U 7 )V* U * 7i-;l/]^> 7 
HPLC (220 nm) MS 99 % 5. 23 ft 

MS (APCI+, m/e) 342 (M+l) 

5 mmm 252 

6-7 D ^E-2- [3- ( h U 7 a * h * '» 7 x ~ ; V] > 7 ^^U" 7~;U 
HPLC (220 nm) fcfcS 100 % (^grPf!^ 5. 30 #) 
MS (APCI+, m/e) 358 (M+l) 

mmm 253 

10 3-(6-7P ; &^>y^-^+i-\/-;i'-2-r;i/)^>X75 f 

HPLC (220 nm) 98 * (#U$M 3. 65 #) 
MS (APCH, m/e) 317 (M+l) 
254 

6-7 P ^E-2- (3-7 h * ~> 7 x - )V) ^ > y 
15 HPLC (220 nm) f&ft 99 % 0&f#«5.71#) 
MS (APCH, m/e) 346 (M+l) 
M0!I255 

3-(6-7n^E^>7^ij-7-;i/-2-r;0^>X75 F (»#fl 253 ©{t'&tO 
(1.09 g) , tfU-7> (0.41 g) , N.N-^^^MT^F (20 ml) <DU&m 
20 fc:frWJ )V9 U U H (0. 52 g) £ 0 "CT^T Lfc„ 0 TCT? 50 »HI^#fi"tf tc 

*-emkm&u $m (Mgso 4 ) m^mbewscU tsiimi 

T, 3-(6-7*D^^>7^-^7-;i/-2--r;l/)^>7-hU;i/ (949 mg, 92 %) £ 

me. 

25 l H NMR (CDC1 3 ) 6 7.53 (1H, dd, J =8.7, 1.7 Hz), 7. 64-7.72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7.7, 1.5 Hz), 8.45-8.53 (2H, m) 
ppm 

IR (KBr) v 2232, 1333, 804 cm" 1 

HPLC (220 nm) m& 98 % 4. 57 ft) 
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MS (ESI+, m/e) 299 (M+l) 

(O^Mm 256~266 <Dik&®&&J$,Ltz 0 

mmm 256 

6-7P ^E-2- [3- t(hU7MD/ J-M 7 x ~M *<>*/**rW-)\, 
HPLC (220 ni) 98 % (&&!« 5. 42 #) 
MS (APCI+, m/e) 374 (M+l) 
H2&M257 

6-7 n qe-2- [3-7;^ p -5- ( h u 7 )U* p ^ 7 x - ; V) ^ > 7^*-t>- * 

HPLC (220 nm) ££S 100 X (&Jf 1$^ 5. 28 #) 
MS (APCI+, m/e) 360 (M+l) 
$mW 258 

6-7 P (3-X h * 7 x ~ ; V) * > 7 ttW-)l> 
HPLC (220 nm) 100 % (§»15.13^) 
MS (APCI+, m/e) 318 (M+l) 
S»J 259 

2- [3, 5- b: 7 (hU7MD^ 7 x ~)V] -6-7 P ^ > 7^1f 7-;i/ 
HPLC (220 nm) MS 100 % ({&&ll#flSj 5. 48 #) 
MS (APCI+, m/e) 410 (M+l) 
MMM 260 

6 : -7p ; &-2-(3 > 5-v7;i/^-P7x-;p)^>7^it7-;u 

HPLC (220 nm) MS 100 % (fiUSWNW 5. 07 00 
MS (APCI+, m/e) 310 (M+l) 
«M 261 

6-7 P (3-7 x 7 *>> 7 x ~ )V) ^ > 7^^1f7-;i/ 
HPLC (220 nm) «100 % (&£B#P<I! 5. 46 #) 
MS (APCI+, m/e) 366 (M+l) 

mmm 262 

6-7p ; e-2-(5-p<5 i ;u-2-^x-;i/)^>7^-+i+7-;w 
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HPLC (220 nm) lifcffi 99 % (&mm 4. 91 #) 
MS (APCI+, m/e) 294 (M+l) 

mmm 263 

2-(i-^>y7^>-2--r;i/)-6-^D ; E^>y^+iJ-y-;p 

5 HPLC (220 nm) 99 X <#j#l$W 4. 92 #) 
MS (APCH, m/e) 314 (M+l) 
• MM 264 

2- (i y 7 x >-2— r ; w -6-ya^> 

HPLC (220 nm) MS 97 X (fiy$P#W 5.31 
10 MS (APCH, m/e) 330 (M+l) 

mmm 265 

6-(6-^P : E^>i/^*^\/-;w2->r;w+y u > 

HPLC (220 nm) ££S 97 % (fiyWfl 3. 40 
MS (APCH, m/e) 325 (M+l) 
15 MM 266 

6-^0^-2- (3-- ho7i 

HPLC (220 nm) £6Jg 99 % (ft&ftfRJ 4. 70 #) 
MS (APCH, m/e) 319 (M+l) 
MM 267 

20 6-yn^-2-(3-^hD7x-;i/)^>^+++y-;i/ (MM 266 vtt&m) 
(5.96 g) , m^-V^DV (ID (204 mg) , ;**/-)U (100 ml) , fh7t 
Yuyyy (100 ml) ©^t/JCTK^W^^hU^A (2.12 g) £0 pT4> 

^7MZ&€\ ttl^J^tt^fc, #*Jlfe*«fe, ftjft (MgS0 4 ) , SttwM 
25 t£> MFtg&ftftEEff£U *gH£SP&UT, 3-(6-^P ; E^>y^tl-y-;U-2-^ 
;U)7-U> (4.46 g, 83 X) 

'H NMR (CDC1 3 ) 6 3.86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, J = 8.5, 1.9 Hz), 7.54-7.64 (2H, m), 
7.74 (1H, d, J = 1.8 Hz) ppm 
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IR (KBr) v 3206, 1456, 1335 cnf' 

HPLC (220 nm) 85 % (&&U#Fp»1 3. 28 #) 

MS (APCI+, m/e) 289 (M+l) 

$mm 268 

5 z-^-^u^y-M^^/-)v-i-^)v)7^)y mmm 267 <D4t&m) 

(925 mg) , hUx^;i/T5> (390 nig) , fh7bFn77> (35 ml) .(DmW. 
l:7-feWD'JF (276 mg) ^U^mPLtco ^ST" 1 PSffifr Miffed £ 
/S^tl^TK^^ ttl^l/-fh7tHP7 7> (3:1, v/v) T»£Bb£ 0 

%mm&i mm, »aw7k, tktm^^l, tg& (Mgso 4 ) a, 

10 MJEg*U jgft&a^bT, N-[3-(6-7*a ; e^>y^iJ-V > -;i'-2-f;V)7x 

-;i/]7-th75H (923 mg, 87 X) £#fc 0 

'H NMR (CDC 1 3 ) <5 2.24 (3H, s), 7.34-7.39 (1H, m), 7. 45-7. 53 (2H, m), 7.62 
(1H, d, J = 8.0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cnf' 

HPLC (220 nm) ®M 86 * (&.Wmffl 4. 00 ft) 
MS (ESI+, m/e) 331. (M+l) 

268 (DjjmzmcTSkTnfmm 269 <ott&m*$&\,it. 
20 mxm m 

N-[3-(6-yo^^>y^+i-y-;w2-r;i/)7x-;w^>X75 h 

HPLC (220 nm) mS. 89 % 0£J# R#W 4. 72 #) 
MS (ESI+, m/e) 393 (M+l) 

mmm 270 

25 3-(6-7*D ; E^>l/^i+y-;W2-r;i/) 7-U > (»#J 267 (Dft&W) 

(925 mg) , hUX^75> (490 mg) , 4-v*^75 ^ t!U ~J> (39 mg) , 
rh7hFD77> (35 ml) <D®m\Z.*$ >7Jl/*x;U7 □ >J H (440 mg) £^ 

ia-ein^fc. mux* 2mmfrzm j &tc&. Kj&mftm&Mz&g, mm^^-v 
mmLtzo %mm*i n m *. »m#7k, 7K-ejn#»u (m s so 4 ) 
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ft, rnm&m&g&L. is b h ^»lt> k-[.z-(&-7u^>v**d-v-)v-2- 

<;07x-;i/]^^>x;^>75 K (686 mg, 58 X) HflfeX^-'S 

l H NMR (DMS0-d 6 ) <5 3. 07 (3H, s), 7.44-7.48 (1H, m), 7. 55-7.63 (2H, m), 
5 7.79 (1H, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, m), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cm" 1 

HPLC (220 nm) MS 93 % (ft&RIR) 4. 10 #) 

MS (ESI+, m/e) 367 (MH) 

10 mmm 271 

3-(6-:/n^>y:t*W-;W2-<;i/)7-U > («M 267 ©ft-&fe) 
(925 ig) ©tf«Jv> (15 ml) Mid-T V 2/7 >®£X5^ (680 mg) &MT?iJD 

*m*T?3i*M3& ! '#ffl'tffcft, sjsss^*7kfca€f, wmxj-K— fh7 

tFD77> (3:1, v/v) -eatBbfc. #M.S 1 N ifflft. *, «6MW*. 
15 7jCT«»b, fttt (MgS0 4 ) ft, «^MBE^*b, IS^^tttT, N-[3- 
(6-^D^^>y^-tl-y-;U-2-<;|/)7x-;W-N'-X^;i/^ (986 mg, 
86 X) 

'H NMR (DMS0-d 6 ) <5 1.09 (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5. 5 Hz), 7.40-7.60 (3H, a), 7.70-7.78 (2H, m), 8.12 
20 (1H, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm' 1 
HPLC (220 nm) US. 92 % (filftftlHU. 10 #) 
MS (ESI+, m/e) 360 (M+l) 

mmm in 

25 6-7*P ; E-2-(3-^ h**>7i-JW'<>»/tW-^ iMl 242 <Dfc&®) 
(19.45 g) 0^DD*J1/A (800 ml) »»fc=JWfc>fc£* (100.05 g) & 0 =0 
TSSTU MT4Hn, 65 tJ-C 9 P#M*>*»tffc. £ 
fiT?30»M*Mlffcft» ^DD3|>;i/A— rh7tH077> (4:1, v/v) T 
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&ffibfc. *r*£Jl£7K?ft, vm (Mgso 4 ) iiotsu miisn, 

3-(6-7*D^E^>y^lJ-y-;i/-2-r;|/)7xy-^ (16.46 g, 89 %) ^mtzo 
'H NMR (DMSO-d^ 6 7.03 (1H, ddd, J = 8.2, 2.4, 0.9 Hz), 7.41 (1H, t, J - 
7.9 Hz), 7.54-7.65 (3H, m), 7.75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J = 
5 1.8 Hz), 9.95 OH, s) ppm 

IR (KBr) v 3094, 1460, 1300 cm" 1 
. . HPLC (220 nm) MS 97 % (£&#l$ra 4. 14 #) 
MS (APCI+, m/e) 290 (M+l) 
MMM 273 

10 3-(6-7*D ; E^>y^+hy-;i/-2-'f )V) 7x.;-)V 272 (Dft&m 

(1.02 g) OK.N-^^MMJSH (6 ml) ®miZ 2-3- F7niA°> (0.68 
g) tmtt>VV& (0.63 g) £50 "CTJP^ 50 T^TM. 5 W^giffco 2- 
3-H7°DA°> (0.34 g) «m#U7A (0.31 g) £3£flPU 50 X:T~t£<o\Z\ 

mm^m^tco Kmu^^\z^\ mm^^-^hyn^nyyy (3: 

15 1, v/v) Tfc&fcBbfco «®£7K^ nm (MgS0 4 ) M£MEE@£> m<n 
^yUAm7A^n7h/f77^-l:#U ftifex3\M'-'vHJ-> (l : 20- 
1:6, v/v) Ti&fcBf ^.M^^MJEMbT, 6-^0^-2- (3— f V^D^>7x 
n;|/)^>^^+l-y-;U (896 mg, 77 %) ^lllfc, 

l H NMR (CDC1 3 ) 6 1.39 (6H, d, J = 6. 2 Hz) , 4.69 (1H, sevenplet, J = 6.0 
20 Hz), 7.08 (1H, ddd, J = 8.4, 2.6, 1.0 Hz), 7.38-7.50 (2H, m), 7.63 (1H, d, 
J = 8.8 Hz), 7.73-7. 82 (3H, ra) ppm 
IR (KBr) v 2975, 1557, 1265 cm" 1 
HPLC (220 nm) $&£ 100 % (&JtP#K 5. 30 #) 
MS (APCI+, m/e) 332 (M+l) 

mmm 273 (D^mzm^xuTommm 274-279 oit^m^^brco 
nnm 274 

6-7p ; E-2-[3-(^>';^^s/)7x-;u]^>y^^ity-;i' 

HPLC (220 nm) MS 99 3! (fiy#l$|BI 6. 33 #) 
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MS (APCI+, m/e) 374 (M+l) 

mmm 275 

HPLC (220 nm) ^98 % «&jfM5.90#) 
5 MS (APCI+, m/e) 360 (M+l) 

nmm 276 

6-7 o [3- ( v 7 a ^ >^;i/^ v) 7 x - ;H ^ > v 

HPLC (220 nm) 100 % (ftftl$|fl 5. 75 #) 
MS (APCI+, m/e) 358 (M+l) 
10 277 

6-7*P ; E-2-[3-(^D7 ,, ntfJl/;< h*>/) 7x~;W^>7:**1+7-;i' 
HPLC (220 nm) mM 99 X (£&ffl#H>1 5. 29 #) 
MS (APCI+, m/e) 344 (M+l) 
«M 278 

15 2-[3-K>v J ;i/^~» 7x-;W-6-7*P ; E^>l/^itl/-;i/ 
HPLC (220 nm) ^100 X (&f#Pf 5. 41 #) 
MS (APCI+, m/e) 380 (M+l) 

H« 279 ' 

[3- (6-7;p ; e^>y^-y-i/-;w2-r ;w 7 x / * v] bhb ter t-7»i/ 

20 HPLC (220 nm) ^100 Si WP 9 15. 12 #) 
MS (APCI+, m/e) 404 (M+l) 
280 

[3-(6-7D^E^>y^i+7-;i/-2-<;i/)7xy^->]w tert-7^;p mm 

m 279 <Dib&m) (2.22 g) (Df h7th*P77> (10 ml) »(C4N^- 
25 SilfJl (50 ml) 2 B#W#?IiffCo fcmM£W*7k\z&%\ 

»^-fh7tFD77> (3:1, v/v) TllilttiLfc. WM^Jc^ 

(MgS0 4 ) i#«£Mj±W£U m&*mWLT. [3-(6-7*D ; e^>7^W7 
-Jh2-fJW7x/+y]BS (1.27 g, 66 %) Zmco fh7kh*n77>-S 
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'HNMR (DMS0-d 6 ) 6 4.83 (2H, s), 7.19-7.25 (1H, m), 7.50-7.64 (3H, m), 
7.76-7.80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 2913, 1717, 1327 cm' 1 
. HPLC (220 nm) ^99 % TOfBtFfM. 06 #) 
5 MS (APCI+, m/e) 348 (M+l) 
mmW 281 

ti-ti-7u^>v**-*yy~)i-2-'()i')7x.y*^mm (mmm 280 

m (1.17 g) Sfh7tHD77> (35 ml) fc»#U t^'JJV^D'JH 
(0.51 g) iN,N-^^^M75F (15 u\) *M%.tii7Ltc a SiftT? 2 ftM 

7th*D77> (11 ml) IC»*U 40 X *3\>l/7 a (9 ml) £ 0 <CT 

ira*., iiuiwiiffc. s«tB'&»**fcaff, ffix^-f^7k 

HD77> (3:1, v/v) Tttffibfdo W*8Jl&*ife> 3££l (MgS0 4 ) fflk& 

15 y^r^]-N-^^7irh75 H (1.16 g, 96 X) £#fc„ 

'HNMR (CDC1 3 ) 6 2.95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J - 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (1H, d, 
J = 8.0 Hz), 7.76-7.80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) v 3330, 1678, 1055 cm" 1 

20 HPLC (220 nm) *&& 100 % (fiUSPtM 3. 98 $M 
MS (APC1+, m/e) 361 (M+l) 
tlif«tLT»J 272 Oft^«li#i©7;^A7'r F&adGHRU 

mmm 273 <D^mzmux&rf<Dmmm 232-284 vtt&mttf&Xsit. 
mmm 282 

25 6-7*Dt-2-(3-(2-^ h^isX. 7 x.-)V)1>VttW-fr 

HPLC (220 nm) mS. 98 % (ftftftffl 4. 65 #) 
MS (ACPH, m/e) 348 (M+l) 

mmm 283 

4-(3-(6-^P ; E^>V , ^-4 1 1f % /-;i/-2-r;i/)7xy + '»7*^>- h 
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HPLC (220 nm) #6^98 X (ft$RN 4. 65 #) 
MS (ACPI+, m/e) 357 (M+l) 
IPJ 284 

6-7*p ^e-2- (3- (2-^ u;xh+y)7 x-;w ^>V**v/-)i 

5 HPLC (220 nm) MM * (&&IW 3. 30 #) 
MS (ACPI+, m/e) 403 (M+l) 

ffiMfl£LT##0iJ 46-51 0{b£t/£#«<^P>i?£)gM£RU HJ60t| 
1 ©^}C*1;t^T©«M 285-302 ©{b^^^Lfco ^gKjS 

c th »a * & n « ~> u % 7 a 7 p t h ^ 7 7 -f - 1 «t 2>mm *mm l rc 0 
10 mmm 285 

2-(3-^^7xn;W-6-7xn;U-lH-f 5*V[4, 5-b] tf U v> 
HPLC (220 nm) $6& 100 X («SfRfW3. 14 #) 
MS (APCI+, m/e) 286 (M+l) 
286 

15 2- (3-X h + 7 x -)V) -6- 7 x 1 H->f 5 ^ V* [4, 5-b] tf U 5? > 
HPLC (220 nm) «96 % (#RN$ISJ 3. 27 00 
MS (APCI+, m/e) 316 (M+l) 
HiiSW 287 

6-7x^;P-2-(3-7P^^5>7x-;i/)-lH--f S7V[4, 5-b] tf U >>> 
20 HPLC (220 nm) $fiS97 X (ftftftffl 3. 49 0) 
MS (APCI+, m/e) 330 (M+l) 
HJS^J 288 

2-(3--T V 7*P#+S/7x-;W-6-7xp;i^lH-'f 5 7V[4, 5-b] tf U >>> 
HPLC (220 nm) ftg 98 X (fiH^ffi 3. 40 0) 
25 MS (APCI+, m/e) 330 (M+l) 
^tt09 289 

2- (3-7* h + '>7x-;i/)-6-7xn;i/-lH-T 5^/ [4, 5-b] tf U v> . 
HPLC (220 nm) »&£ 98 X (ftft&M 3. 68 0-) 
MS (APCI+, m/e) 344 (M+l) 
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mmm 290 

2-(4-* h^v-3-^^;i/^>^)-6-7x-;i/-lH-f a^/[4,5-b]tf'Jv> • 
HPLC (220 nm) ifoB. 99 % i&WfttSl 3. 19 
MS (APCI+, m/e) 330 (M+l) 
5 nt&M 291 

6- (2-7 ;M"D 7 x~;W -2- (3-* 9^7 x ~ )V) -1H-- f 5 7VE4, 5-b] tT U v> 
HPLC (220 nm) mS. 99 % (&&B#K 3. 24 #) 
MS (APCI+, m/e) 304 (M+l) 

mmm 292 

1 0 2- (3-X h * is 7 x - ;W -6- (2-7 m D 7 x - ;W -1H--T 5 7V [4, 5-b] t° U 5? > 
HPLC (220 nm) Ifcg 100 25 (fiytPSIHJ 3. 38 #) 
MS (APCI+, m/e) 334 (M+l) 
H«J 293 

6- (2-7;i/^a 7 x-;W -2- tf-T'ntf* y7 x -;w -1H— f 5 PVU, 5-b] tf U V 
15 > 

HPLC (220 nm) « 99 X («B#Pp1 3. 60 ft 
MS (APCI+, m/e) 348 (M+l) 
294 

6-(2-7JWD7zZJl/)-2- (3--f 7 7a *s 7 x _;W - IH— f 5 ^7 [4, 5-b] tf 
20 U~7> 

HPLC (220 nm) fcgg 98 X (fia#P#|ffl 3. 50 ft) 
MS (APCI+, m/e) 348 (M+l) 
H»J 295 

2- (3-7 h^'>7x-;W-6-(2-7;i/^0 7xn;W-lH-f 5 7V [4, 5-b] h°'J >>> 
25 HPLC (220 nm) fgg 99 X (#&« 3. 79 #) 
MS (APCI+, m/e) 362 (M+l) 
%WS\ 296 

6- (2-7 P 7 x - )Vi -2- (4-* h *~>-3-*^;i/^ > $W) -1H-T 5 ^/ [4, 5-b] 
tf'Jy> 
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HPLC (220 nm) MS 98 % (UWmm 3. 25 #) 
MS (APCH, m/e) 348 (M+l) 

nmm 297 

6- (2- 7 U )V) -2- (3-^ 9MV7 x ~ )V) -lH-f 5 $V [4, 5-b] fc° U 5? > 
5 HPLC (220 nm) MS 99 % 3. 03 #) 

MS (APCH, m/e) 276 (M+l) 
MMM 298 

2-(3-X h3ri/7x-JU)-6-(2-7 U;W-1H->T 5 2V [4, 5-b] tf U 5>> 
.HPLC (220 nm) MS 94 % (&#l$fifl 3. 20 ft) 
10 MS (APCI+, m/e) 306 (M+l) 
1119 299 

6- (2-7 U ;W-2-(3-7°a#^>7x-;i/)-lH--f S^V[4, 5-b] E<H7> 
HPLC (220 nm) MS 95 % (&&« 3. 43 #) 
MS (APCH, m/e) 320 (M+l) 

15 mmm 300 

6- (2-7 U ;!/)-2-(3--r V 7'n^+v7x-;U)-lH--< S7V[4, 5-b] If U 
HPLC (220 nm) MS 95 % (Ulftmm 3. 34 ft) 
MS (APCH, m/e) 320 (M+l) 
MMM 301 

20 2- (3- 7 h * v 7 x - ;|/) -6- (2- 7 U ; W - 1 H-T 5 7V [4, 5-b] tf U v 5 > 
HPLC (220 nm) MS 96 % (Ut&mffl 3. 66 #) 
MS (APCH, m/e) 334 (M+l) 
»M 302 

6-(2-7 U)l/)-2-(4-^ H^'>-3-^5 L )^>v;i/)-lH--r 5 7V[4, 5-b] hf 1 J V>> 
25 HPLC (220 nm) MS 96 « (&*#Pf fl>1 3. 06 ft) 
MS (APCH, m/e) 320 (M+l) 

{±S»»d:bT##f(| 2, 10, 15, 23 >^£jl:i:31tiRU 
»M 1 ©*ftl:2pi;TOT©»j 303-311 ©fcl§^£l^&Lfc 0 & 
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HifiSfll 303 

2- (3, 4->>* h^r'>^>v J ;W-6-[(E)-2-7x-;l/X7 i -;W-lH--r $^/[4, 5-b] 
5 tfUv> 

HPLC (220 no) 100 * 3. 17 ft) 

MS (APCI+, m/e) 372 (M+l) 

2-(7i/=^y^ J W -6- [ (E) -2- 7 x ZJl/Xf-JW -1H-- f 5 ?V [4, 5-b] tf U 5? . 
10 > 

HPLC (220 nm) mm 99 % (fiHSPSfffl 3. 46 #) . 
MS (APCI+, m/e) 328 (M+l) 

mmm 305 

2, 6-tfX [(E)-2-7x-;i/XT--;l/]-lH--r 5 [4, 5-b] tf U 5» 
15 HPLC (220 nm) ffift 98 X 3. 45 #) 

MS (APCI+, m/e) 324 (M+l) 
«#J306 

6- x ~ ;W -2- (3-* h * ^7 x -lH-Y 5 M [4, 5-b] tf U 5? > 

HPLC (220 nm) fc&g 93 X (Uftmffl 2. 97 #) 
20 MS (APCI+, m/e) 344 (M+l) 
»^ 307 

6-(2-7t^7i-JW-2-(3,4-y^ ->^>v;0-lH-f 5 ^V[4, 5-b] t? U 

v> 

HPLC (220 nm) 91 % (ftttftlV 2. 76 #) 
25 MS (APCI+, m/e) 388 (M+l) 
ISM 308 

6- (2-7t^7x"JW -2- (7i;^ S/^WW-IHH" 5 M [4, 5-b] k° U Vy 
HPLC (220 nm) fc£g 98 % (8&l$|iq 3. 05 ft) 
MS (APCI+, m/e) 344 (M+l) 
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• mmm 309 

6-(2-7ir^7x^;W-2-[(E)-2-7x-;i/X7 L -;W-lH--r5^V[4, 5-b] tfU 
v> 

HPLC (220 nm) 90 % (&jtPf Rfl 3. 04 #) 
5 MS (APCI+, m/e) 340 (M+l) 

2-(3-^h + y7x ~ )V) -6- (3- 1! 'J -1 H--T 5 7V [4, 5-b] t: U ~7 > 
HPLC (220 nm) ^ 92 % (Uftmffl 2. 20 #) 
MS (APCI+, m/e) 303 (M+l) 
10 H^J311 

2-(3,4-^^ h^^>^;U)-6-(3-lf Uv^-lH-f 5 7V[4, 5-b] t: U ~7> 
HPLC (220 nm) i« 95 SK (&JfPf PbI 2. 01 #) 
MS (APCI+, m/e) 347 (M+l) 

thmmntLxmrnm 52-59 ©fb-&^£#«©^a ym^mwrn^^ mmm 

15 1 ©7jfe»DT^T©»#l 312-335 (Dfc&mZ&J&lsfc, ^-©|^ v 
«M312 

2-[3-(M^>;i^3^» 7x-;i/]-6-7x->-lH-T 5^V[4, 5-b] tf U *?> 
HPLC (220 nm) tfg 99 3! W 4. 07 #) 
20 MS (APCI+, m/e) 372 (M+l) 
«M313 

2-[3-(3-77=-x;i/^f» 7i^W-6-7xz;hlH-^ [4, 5-b] tf U v> 

HPLC (220 nm) «&& 99 % ($£fP#F*1 3. 56 ft) 
MS (APCI+, m/e) 342 (M+l) 
25 2l3fi#iJ314 

2-[3-(3-^^7 h^^) 7x-;W-6-7x-Jl/-lH-f 5^^/C4, 5-b] tf'J v> 
HPLC (220 nm) 97 SK (ftjt^W 3. 86 #) 
MS (APCI+," m/e) 358 (M+l) 
iy£0!l315 
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2-[3-(^^>^;i/^-» 7x-;W-6-7x-;i/-iH--r 5^V[4, 5-b] hf U v> 
HPLC (220 nm) ffi.& 99 X (ft&ftffl 3. 89 ft) 
MS (APCI+, m/e) 358 (M+l) 
HM316 

HPLC (220 nm) $££97 % (ft&RIRJ 4. 1 1 #) 

MS (APCI+, m/e) 384 (M+l) 

«M317 

10 2-[3-(->7 n^>3^?Mf v) 7i-;W-6-7i -;U-lH-f 5 ?yi4, 5-b] tf U 5> 
> , 

HPLC (220 nm) ffl.& 99 X ' P^ffi 3. 69 #) 

MS (APCI+, m/e) 356 (M+l) 

#I«J318 

15 6-7 3u-)V-2- [3- (2-7 x -;i/X h ^y) 7 x -;W -1H-- T 5 M [4, 5-b] t! U 5?> 
HPLC (220 nm) 98 X (&Jf B#H8 3. 81 ft) 
MS (APCI+, m/e) 392 (M+l) 
«#J319 

2-(3-X h+^7i-;0-6-7x^WH-'f5^/[4 ) 5-b] tf U v> 
20 HPLC (220 nm) 96 % 3. 33 ft) 

MS (APCI+, m/e) 300 (M+l) 
^ififli 320 

6- (2-7;M" D 7 x ~)V) -2- [3- (A^i/Jl/^'» 7x-;U] -1H--T 5 W [4, 5-b] 
tf>Jv> 

25 HPLC (220 nm) £6^98 % (&&B#ft8 4. 18 #) 
MS (APCI+, m/e) 390 (M+l) 
«M321 

2- [3- (3-7 t--;!^* I/) 7 x x; W -6- (2- 7MD7x^)-l H-f 5 ^7 [4, 5- 
b]t°Uv> 
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HPLC (220 nm) IBS 100 % (ftfifRflW 3. 66 
MS (APCI+, m/e) 360 01+ 1) 
MffiM 322 

6-(2-7;i/^07x-;i/)-2-[3-(3-/5 1 ;i/^h^rv)7x-;i/]-lH--ra^V , [4, 5- 
5 b]tfUv> 

HPLC (220 nm) ijSfcg 98 % (UWmm 3. 97 #) 
MS (APCI+, m/e) 376 (M+l) 
IWJ 323 

6-(2-7MU7i V) -2- [3- (**^ * is) 7 i-J W -1H-- f 5 W 
10 [4,5-b]tf<>7> 

HPLC (220 nm) U81 97 % (ftftftlH) 4. 02 #) 

MS (APCI+, m/e) 376 (M+l) 

«#I324 

2-[3-(y7DA+yJM h^rvO 7 i-JW -6- (2-7 J^O 7 x-)W -1H- T 5^1/ 
15 [4,5-b] t°Uv> 

HPLC (220 nm) Ufeg 98 X ftRQ 4. 20 #) 
MS (APCI+, m/e) 402 (M+l) 
HJSM 325 

2- [3- (~>7 D 1 >J-)V*3r 7 x - ;H -6- {l-y D 7x'JW -1H--T 5 M 
20 [4,5-b]tfUv> 

HPLC (220 nm) 98 X ($$I$M 3. 79 #) 
MS (APCI+, m/e) 374 (M+l) 
HSfi$I 326 

6-(2-7MD7i-JV)-2-[3-(2-7x ~)VX h+y)7x"Jl/]-l H-f 5 ;?V 
25 [4,5-b]tfUv> 

HPLC (220 nm) 99 X (&&B#fS 3. 91 #) 
MS (APCI+, m/e) 410 (M+l) 
327 

2- (3-X h ^ i/ 7 i-JW -6- (2-7;i/^- O 7 x -1H-- T a [4, 5 b] tf 'J > 
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HPLC (220 nm) 99 % (fcftmm 3. 41 ft) 
MS (APCI+, m/e) 318 (M+l) 

6- (2-7 U ;W-2-[3-K+e/;i/^^ •» 7xX;W-lH--f 5 ^7 [4, 5-b] tf u 
5 HPLC (220 nm) « 97 % (&&mffl 4. 07 #) 
MS (APCI+, m/e) 362 (M+l) 
329 

2- [3- (3-7x-;M-*~» 7 x n )V\ -6- (2-7 U )V) -lH-f 5 *V [4, 5-b] tf U v > 
HPLC (220 nm) fcfi^ 96 % (^JfHfffi 3. 52 ft) 
10 MS (APCI+, m/e) 332 (M+l) 

mmm 330 

6- (2-7 U;W-2-[3-(3-^^;i/7 h=^v) 7xn;W-lH--T 5^/[4, 5-b] t°U v> 
HPLC (220 nm) 96 % (&*#B#K 3. 84 ft) 
MS (APCI+, m/e) 348 (M+l) 
15 «#I331 

6- (2- 7 U ;W-2-[3-(^^>^^~» 7xn;i/]-lH--r 5 PVte, 5-b] tf U v 
> 

HPLC (220 nm) « 99 % 3. 89 ft) 

MS (APCI+, m/e) 348 (M+l) 

20 mmm 332 

2-[3-(v7 D^S^M h^v) ^xn;W-6-(2-7 U;i/)-lH-< 5 ^V[4, 5-b] k° 
>>7> 

HPLC (220 nm) US. 97 ^ OS&W 4. 10 #) 
MS (APCI+, m/e) 374 (M+l) 
25 HJSM 333 

2-[3-(v7 □^>fi^~»7x-;W-6-(2-7 U^-IEM' 5*V[4, 5-b] bf U 

HPLC (220 nm) 96 % (&itU#P B 1 3. 65 #) 
MS (APCH, m/e) 346 (M+l) 
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6- (2-7 U^)-2-[3-(2-7xr;Ux h^i/)7x-;W-lH-T 5^/ [4, 5-b] t°U v 

> 

i 

HPLC (220 nm) M 96 X (&&« 3. 81 #) 
5 MS (APCI+, m/e) 382 (M+l) 

2-(3-X?MU7x -;W-6-(2-7 U;W-1IW 5 7V[4, 5-b] bf U 
HPLC (220 nm) 94 X (&&TO 3. 26 #) 
MS (APCI+, m/e) 290 (M+l) 
10 ffifg^|g<hbT##0iJ 49 ©fc-&^<h#S<D$D>l!£M31tRU 1 O 

^CTDTJ^T©»^| 336-351 <Dit&m*&l$Lrc. ^(D^ >&mzmUT 

336 

6-(3-7;i/^n 7x~;W-2-(3-r 77°Ptf *v7xXJU)-lIW 5 ^7 [4, 5-b] If 
15 Uv> 

HPLC (220 nm) ^ 99 8! mm%fffi 3. 58 #) 
MS (APCI+, m/e) 348 (M+l) 
337 

6- (4-7 )\s?t D 7 x ~)V) -2- (3--T 7 7n *, 7 x ~ )V) -1 H-f 5 ^7 [4, 5-b] fcf 
20 U-77 

HPLC (220 nm) m&lOQ % (^W 3. 51 #) 
MS (APCH, m/e) 348 (M+l) 
MMM 338 

. 6-(2, 4-y7)l/tD7xZ)0-2-(3-^ 77°n#^77xX;|/)-lH— f ^V[4, 5- 
25 b]t°'Jv> 

HPLC (220 nm) « 99 X (^B#^ 3. 63 #) 
MS (APCI+, m/e) 366 (M+l) 

mmrn 339 
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6- (3, 4- v? 7MD7x ~)V) -2-(HVyn^'>7i-;W-lH5^!/[4, 5- 
b]t£Uv> 

HPLC (220 nm) MS 100 X (TOM 3. 68 #) 
MS (APCH, m/e) 366 (M+l) 
£j&09 340 

6- (2-7 DP7x"JW-2-(3-f V 7°n#^5/7xn;W-lH-f 5 7V[4, 5-b] tf U 
v> 

HPLC (220 nm) MS 99 % (TOM 3. 66 #) 
MS (APCH, m/e) 364 (M+l) 

mmm 341 

2- (3-f V 7* D ^ 7 x ~ )V) -6-[2-(h'j7MD^^V)7x ~ ; V] -1 H-f 5 ¥ 
y[4,5-b]hfUv> 

HPLC (220 nm) MS 98 X (TOM 3. 76 ft) 
MS (APCH, m/e) 398 (M+l) 
MMM 342 

2- (3--T 7 7° O ^ 7 x -6- [3- ( h U 7 ;M* D * 9\> W 7 x - Jl/| -1 H--f 5 ^ 
y[4, 5-b]tfUv> 

HPLC (220 nm) MS 99 X (TOM 3. 87 ft) 
MS (APCH, m/e) 398 (M+l) 

mmm 343 

2-(3--T y7"o#^'>7x-;W-6-[4-(hU7;^P^ h^~»7x-;H-lH-r^ 
^/[4,5-b]tfU> ? > 

HPLC (220 nm) MS 99 X (TOM 3. 91 ft) 
MS (APCH, m/e) 414 (M+l) 
344 

2- (3--T y 7* □ ft* v 7 x - J W -6- (2- / h * -> 7 x ~JU) - 1 H-< $ ^/ [4, 5-b] tf 
U^> 

HPLC (220 nm) MS 100 % (TOM 3. 41 ft) 
MS (APCH, m/e) 360 (M+l) 
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2- (3--T 7 7° a -> 7 x - ; W -6- (3-* h * v 7 x -1H--T 5 7*7 [4, 5-b] tf 
Uy> 

HPLC (220 nm) *&& 100 X («&0#K 3. 50 #) 
5 MS CAPCT+, ra/e) 360 (M+l) 

mmm 346 

6-0, 3-^>yy^V'-;P-H )V) -2- (3-f 7 7°D^ 9 s 7 x -1H--T 5 7* 
7 [4, 5-b]bfU> ? > 

HPLC (220 nm) ®&M 99 % (#j#B#F H 1 3. 43 #) ' 
10 MS (APCI+, m/e) 374 (M+l) 
»#J 347 

2- (3--f 7 7° n ^ ~> 7 x W -6- (4- 7 x 7 * s s 7 x -J W -1 H--f 5 7* 7 [4, 5-b] 

HPLC (220 nm) $£$100 X ($}#P#M 3. 96 #) 
15 MS (APCI+, m/e) 422 (M+l) 

mmm 348 

2- (3-*f 7 ^D#+y7x-;W -6- [4- ^5P^) 7 x-^W -1H--T 5 TV [4, 5- 
b]t!U^> 

HPLC (220 nm) ^$100 % (&&R£l?a 3. 65 
20 MS (APCI+, m/e) 376 (M+l) 

mmm 349 

3- [2- (3 — T 7 7 , P^>7x^;iO-lH-f 5 7V[4, 5-b] M U v>-6-< M <>V 

HPLC (220 nm) ^$98 % («M13.51^) 
25 MS (APCI+, m/e) 355 (M+l) 

mmm 350 

N- [3- [2- (3-f 7 7*D 7 x ~;l/) -1H--T S 7*7 [4, 5-b] If U z? >-6-f ; W 7 x 

n;i/]7+zh75 H 

HPLC (220 nm) 97 * (fiJJfWHB 3. 12 ^) 
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MS (APCI+, m/e) 387 (M+l) 

mmm 351 

Ml-*>V^7?>-2-f;W-2-(3-f V7 0 D^^7x-;W-lH-<$^V[4, 5-b] 

5 HPLC (220 nm) ffig 100 % mmftm 3. 98 #) 
MS (APCI+, m/e) 370 (M+l) 

mm 161 ©^KUPCTKTO^JSW 352-359 ©-ffr&fcfcSjfcLfc. 
MMM 352 

10 2- (3, 4-v* N^^>^)-6-(2-7 'j;W-I-^^iH-f5^/[4, 5-bj tT U 5> 
> 

HPLC (220 nm) *gg 100 X (^jtUfffl 2. 93 #) 
MS (ESI+, m/e) 350 (M+l) 

nmm 353 

15 2-(3,4-v* h^5/^>^;W-6-(2-7U;W-l-(2-^ K+vX^W-lH-^ 5 ^/ 
[4,5-b]fcfUS?> 

HPLC (220 nm) 98 X (&jf 3. 10 #) 
MS (ESI+, m/e) 394 (M+l) 

mmm 354 

20 l-(v-^Dyptf;M^;W-2-(3,4-v^ h+^>S?;P)-6-(2-7U;W-lH--f 5 - 
^V[4, 5-b]tfU> ? > 

HPLC (220 nm) ®M 100 X (#j$#H 3. 35 
MS (ESI+, m/e) 390 (M+l) 

mmm 355 

25 2-(3, h^v^>^)-6-(2-7 U ;W-l~f y ^P-lB-f 5 *V[4, 5-b] t? 

HPLC (220 nm) 100 X (&8TO.1 3. 44 #) 
MS (ESI+, m/e) 392 (M+l) 

mmm 356 
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2- (3, 4-~7^ h * -6- (2-7 U )V) -1- (4-^ >t~)V) -lfl-f 5 [4, 5- 
b]tfUv> 

HPLC (220 nm) « 100 X (&&TO 3. 50 #) 
MS (ESI+, m/e) 404 (M+l) 

5 mmm 357 

4-[2-(3,4-7* b^v^>i;;P)-6-(2-7 U ;i/)-lH->f $£V[4, 5-b] tf U v>-l- 

HPLC (220 nm) M« 100 % (^f « 3. 1 1 #) 
MS (ESI+, m/e) 403 (M+l) 

io mmm 358 

2- (3, 4-7* h+v^>v?;W-6-(2-7 U>'W-l-(2-7xrL;i/X^;0-lH--r5^V 
[4,5-b]eU^> 

HPLC (220 nm) m& 99 * («&B#|i.1 3. 62 #) 
MS (ESI+, m/e) 440 (M+l) 
15 «M359 

mm 2- [[2- (3, 4-7* h+v^>v;W-6-(2-7U;W-lH-r5^V[4,5-b]tfU^ 

HPLC (220 nm) ®& 100 X ({&&« 3. 43 #) 
MS (ESI+, m/e) 484 (M+l) 

20 m^«t bxmmm 359 ©^tj^MtRL, 157 ©^ctctrt 
$mm 360 

2- [[2- (3, 4-7* h^v^>v;i/)-6-(2-7 'j;l/)-lH-f i~ 7V [4, 5-b] tf U v>-l- 

25 HPLC (220 nm) $&& 100 % ({£&P#P*1 3. 21 #) 
MS (ESI+, m/e) 442 (M+l) 

1 6 1 W&fc^CTJ^T^IIdiM 361-366 <Dit^&&i&Ltc. 

mmm 36i 
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2- (3-7 h^>7i -6- (2-7 U ;W -l-^WMH-T 5 ^ V [4, 5-b] tf 'J S^^r 
HPLC (220 nm) MS 100 X (&*$TO3.48#) 
MS (APCI+, m/e) 348 (M+l) 
mmi 362 

5 2-(3-yh+y7x-JW-6-(2-7'JJl/)-l-(2-/ h*~>X^;i/)-lH--1' 5^7[4, 5- 
b]k°'Jv> 

HPLC (220 nm) MS 97 % (&*#« 3. 63 #) 
MS (APCI+, m/e) 392 (M+l) 
^J£#iJ 363 

10 2-(3-7'b+'> 7 x ~ )V) -1- (v-^'p 7°P 3=-;W -6- (2-7 U ;W -1H-- T 5 ^ V 
[4, 5-b] tf U 

HPLC (220 nm) MS 98 X (^B^PbT 3. 90 #) 
MS (APCI+, m/e) 388 (M+l) 
Mffiffl 364 

15 2-(3-7*b + y7x ~ )V) -6- (2-7 U ;W -1 - (4-^ >x-JW -1H--T S ^V* [4, 5-b] If 
U-7> 

HPLC (220 nm) MS 96 X (##l$Rri 4.02 #) 
MS (APCI+, m/e) 402 (M+l) 
HifS^ 365 

20 4- [2- (3-7 h^>7i -6- (2-7 U )V) -1H— f 5 [4, 5-b] t! U v >-W )V\ 

HPLC (220 nm) MS 99 X (&&I9IBJ 3. 59 #) 
MS (APC1+, m/e) 401 (M+l) 
^SJBfll 366 

25 WW 2- [ [2- (3-7 h * zs 7 x -6- (2- 7 U )V) -M--T 5 [4, 5-b] tf U '7 >- 

i--f;W^f;W7xzjv 

HPLC (220 nm) MS 91 % (filial 3. 93 
MS (APCI+, m/e) 482 (M+l) 
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mmmmtLxmmm m ©fl^ssftu mmm 157 (D^mzmcxuT 
(Dmmm 367 

»#l 367 

2-[[2-(3-7>^r'>7x-JW-6-(2-7 U JP)-1H — f 5 ^7[4, 5-b] tfU v^-l-f 

5 jw^fjW7x;-jv 

HPLC (220 nm) fcfig 97 X (fi^pl^lRI 3. 85 ft) 
MS (ESI+, m/e) 440 01+ 1) 

hjs6*jK£lt##m eo—ee ©4b£*&fc#«©#D>a*iLiB»Ru m&m 

214 ©7jS^2P^T^T©HSSM 368-380 ©fc£«j££$L&. *©l», ^Sl: 

. fee 

. *«J368 

2- (3-> h4y7x^) -5-7x^M>!/t*U , */-Jl' 
HPLC (220 nm) MS 98 % (##I$IHI 5. 04 ft) 
15 MS (ESI+, m/e) 302 (M+l) 

2- [ (E)-2- (3-7;i/tP7 xrjw xx-;W-5-7xzi;i/^>y^-^rit^-;i/ 

HPLC (220 nm) MS 98 % (ftftftDO 5. 1 5 $0 
MS (ESI+, m/e) 316 (M+l) 
20 370 

2- [ (E)-2- (2-7)1* u 7x~;i/) it- - ;u]-5-7 x >i/**U-*/-;i> 

HPLC (220 nm) MS 97 X (&f#B#ffl 5. 24 #) 
MS (ESI+, m/e) 316 (M+l) 
371 

25 2- [ (E) -2- (3, 4-77 P P 7x-JW If-iW -5-7 x-j^> l/^lfV-;!/ 
HPLC (220 nm) MS 91 SK (&ftl$Ptg 5. 44 #) 
MS (ESI+, m/e) 366 (M+l) 

mmm 372 

2- [ (e) -2- (4-j* 3^7 x n;i/) xf-JW -5-7 x - >7^-+i+7-;i' 
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HPLC (220 run) ^ 100 X mftmffl 5. 37 ft) 
MS (BSI+, m/e) 321 (M+l) 

mmm m 

5-7 x - )V-2- [ (E) -2- [3- ( h U 7 P * h * =s) 7 x "JWIt-JW ^ >Vtt 

HPLC (220 nm) $fc& 99 X (Wf H l5.42^) 
MS (ESI+, m/e) 382 (M+l) 

mmm 374 

5- (2-7 U )V) -2- (3-^h^>7x ~ ;!/) ^ >7 ttW-)V 
10 HPLC (220 nm) 99 X (&3#M4.82#) 
MS (ESI+, m/e) 292 (M+l) 
375 

2- [ (E) -2- (4-7 P P 7 x ~)V) If-iW -5- (2-7 U JU) ^ > 7*^*1+ T*-^ 
HPLC (220 nm) ®M 99 X (&jf Bf ffl 5. 21 #) 
15 MS (ESI+, m/e) 322 (M+l) 

mmm m 

2- [ (E) -2- (3-7 P 7 x - )V) It-JW -5- (2-7 U Jl/) ^ > 7^*1+7-;!/ 
HPLC (220 nm) fflg 90 X (^i^NI 4. 96 #) 
MS (ESI+, m/e) 306 (M+l) 
20 H»J 377 

2- [ (E) -2- (2- 7 ;M- p 7 x n )V) if-;W-5-(2-7'J ; W ^ > 7^1+ 7- ;p 

HPLC (220 nm) MS 100 % (ftftftN! 5. 03 #) 
MS (ESI+, m/e) 306 (M+l) 
HJ£#>J 378 

25 2-[(E)-2-(3,4-77PD7x-;1/)Xt-^;U]-5-(2-7U;W^>7^1+7-;I/ 
HPLC (220 nm) MS. 95 X (&mmffl 5. 46 #) 
MS (ESI+, m/e) 356 (M+l). 
HJfiW 379 

5- (2- 7 U M -2- [ (E) -2- (4-* 7 x ~ JW If^JW ^ > V^+IJV-^ 
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HPLC (220 nm) *&& 99 % («J*I*M 5. 17^) 
MS (ESH, m/e) 302 (M+l) 
MMM 380 

5- (2-7 U )V) -2- [ (E) -2- [3- (hU7Mn^h+y)7i - JW Xf-iW ^ > 
5 WZ-il' 

HPLC (220 nm) W& 99 * (^UfM 5. 24 #) 
MS (ESH, m/e) 372 (M+l) 

tBfg%KtUT##M 43, 45, M<Dik&mt&m<D$a>n%m%M$iL, m 
MM2u<D^m\zmcT&T<DnMmzzi~zto<Dfc&®&&]&vtc, -torn. & 

381 

2- (3-* h ^r'>7 i-JW -5- [ (E) -2-7xXJHfx;|/] ^ > 
HPLC (220 nm) MS 99 % («Jf Rf Psl 5. 30 ft) 
15 MS (APCI+, m/e) 328 (M+l) 
382 

2,5-t'x[(E)-2-7x-;px^;H^> s /^+>-y";i/ 

HPLC (220 nm) m& 93 * (&*#W 5. 38 ft) 
MS (APCI+, m/e) 324 (M+l) 
20 mm 383 

2- [ (E) -2- (2, 4- v 7j^Q7i If-iW -5- [ (E) -2- 7 x -JHf-JW ^ > 

HPLC (220 nm) MS 99 X («#I$IHJ 5. 21 
MS CAPCI+, m/e) 360 (M+l) 
25 mm 384 

5- (2-7tf;P7i^I/) -2- (3-* h+-77x _;!/) 'O^+U-V'-JV 
HPLC (220 nm) fflM 93 % (#j#B#IW 4. 61 #) 
MS (APCI+, m/e) 344 (M+l) 
385 
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5- (2-7^^ )17 x - )V) -2- [ (B) -2-7 x "^Xf^W ^ > 7^13- 7-^ 
HPLC (220 nm) US. 92 X (ftftftM 4. 73 #> 
MS (APC1+, m/e) 340 (M+l) 
«0J 386 

5 5- (2-rt^7i - M -2- [ (E) -2- (2, i-i? 7Mn7i ~;W If-JW ^ > 7?* 

*u-7-;u 

HPLC (220 nm) 86 X (&&Wm 4. 86 #) 
MS (APCI+, m/e) 376 (M+l) 
387 

10 2-(3-^ h^~>7x-;i/)-5-(3-tfU> f ;i/)^>7^^7-;p 

HPLC (220 nm) ifS&g 97 X Pf 3. 04 #) 
MS (APCI+, m/e) 303 (M+l) 
HJE0iJ 388 

2-[(E)-2-7x-;i/Xx-;V]-5-(3-tf'j> ? ;v)^>7^-^-ti-7-;i' 

15 HPLC (220 nm) 99 X (fia$«pnB 3. 21 ^) 
MS (APCI+, m/e) 299 (M+l) 

mmm m 

2- [ (E) -2- (2, 4-5? 7MP7 x~Jl/) If-JW -5- (3- tf U i?)V) ^ > VttW- 
)V 

20 HPLC (220 nm) fflg 98 X (&£M#M 3. 32 #) 

MS (APCI+, m/e) 335 (M+l) 

ffifg'-i£lSf£LT##M 67-72, 242—243 <Dfc-e?mt7x.-)l#U>Wt 

£ii&U 214 <97J£CTDTRT©I£M 390-397 ©jb^^^Ufc. 

^<Di^, ^i:fSCTM*§Wy | J*^M7A^D7h^77^-s: < k 
25 ^>«M^»L,fco 

Uli 390 

2-(3-^h+y7i - ;P) -6-7 x nJU^ > 7* W7-;i/ 
HPLC (220 nm) 99 X (ffiJtNf ^ 5. 06 #) 
MS (APCI+, m/e) 302 (M+l) 
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£MM 391 

2-(4-^on^>v?;i/)-6-7x-;i/^>y^-^r+)-i/-Ji/ 

HPLC (220 nm) MS 98 X (&J# B#|S 4. 98 #) 
MS (APCI+, m/e) 320 01+1) 
5 H»392 

6- 7 x -JI/-2- [ (E) -2- 7 x -JUr-JV] > l/-^ 
HPLC (220 nm) MS 98 X (fia$«HW 5. 16 ^) 
MS (APCI+, m/e) 298 (M+l) 
393 

10 2-[(E)-2-(2,4-v7;^D7x-;i/)xx-;W-6-7x-;i/^>y^i?-y-;i/ 

HPLC (220 nm) MS 99 X (ftftffilH 5. 28 #) 
MS (APCI+, m/e) 334 (M+l) 
HJfiM 394 

2- [ (E) -2- (2- 7,>M" P 7 x ~)V) Xf-JW -6- 7 x —)W>*JttW—)V 
15 HPLC (220 nm) MS 97 X (&j#R# fffl 5. 26 ft) 
MS (APCI+, m/e) 316 (M+l) 
»0>J 395 . 

6- 7 x ~ )l>-2- [ (E) -2- [4- ( M) 7;k* P * 7x-JW IfX)W ^ ^l/^^U" 

7- ;i/ 

20 HPLC (220 nm) MS 90 X (#«HSW5.42#) 
MS (APCI+, m/e) 366 (M+l) 
»#J 396 

6-7 izh- (2-7iz;n^W ^ 

HPLC (220 nm) MS 99 X (ft&ttffl 4. 92 #) 
25 MS (APCI+, m/e) 300 (M+l) 
%Wfr\ 397 

HPLC (220 nm) MS 97 X (#J#l$ra 5. 58 ft) 
MS (APCI+, m/e) 322 (M+l) 
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MMM 398 

6-7*p^e-2-(3-x x.=.)V)^y^M^v-)v (mmm 242 m& 

(137 mg) , 2-(hU^K^-;W75> (321 mg) , y^nnh7(h'J7x 
-)Vft7s74 »/^>>7A<II) (24 mg) , N,N->^?;M^A75 H (4.5 

5 mi) <DmGWj&7)i3>§m*to VT'2*mmfr%mi?rz&, mm^ 
^jvemmiyft. (Mgso 4 ) »«s«BESi» mm&z/ 

•JMJW7A^n7h^77^-l:#U Mx^;i/-^-y-> (l : 9, v/v) 

h^y7i-JW^>yW^l/ (76 mg, 58 %) 
10 'H NMR (CDC 1 3 ) a 3.93 (3H, s>, 6.52 (1H, dd, J = 3. 2, 1.8 Hz), 6.72 (1H, 

dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8.3, 2.5, 0.6 Hz), 7.45 (1H, t, 

J = 7.8 Hz), 7.52 (1H, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppm 

HPLC (220 nm) *£& 99 % (Qffiftffi 4. 86 ft) 

MS (APCI+, m/e) 292 (M+l) 
15 tB%t/M^LT##f(l67~72, HJSM 243~255 <D{b&®£ 2-( h U 7'tMI/X* 

-;W7 7>SIiRl, 398 ©7jfe«i;T^T©^ifiM 399-416 

tfyyj-iz&zffimzmmistz. 

Mffiffl 399 

20 2- (4-7 D >>?;!/) -6- (2-7 U M *>VttW— )V 
HPLC (220 nm) frfignoo % (ft^K4.78^) 
MS (APCI+, m/e) 310 (M+l) 
HISFHOO 

. 6- (2- 7 U )V) -2- [ (E) -2-7 x rjUf-JW > y*;t*i+ 
25 HPLC (220 nm) JjSfcg 99 X '(ftftftff) 4. 97 #) 
MS (APCI+, m/e) 288 (M+l) 
HJ£0tJ 401 

2- [ (E) -2- (2, 4-V7)\,# □ 7 xX;U) Xx-Jl/] -6- (2-7 U A) ^ > 7***1+ V*-;i> 
HPLC (220 nm) ftg 99 X (ftftftffl 5. 09 #) 
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MS (APCI+, m/e) 324 (M+l) 
MMffl 402 

2- [(E) -2- (2-7MD7xZJW IrrjW -6- (2- 7 U )V) ^> V***V/-)l> 
HPLC (220 nm) « 99 X (ft&ftffl 5. 06 #) 
5 MS (APCI+, m/e) 306 (M+l) 
HJSM 403 

6- (2- y u ; w -2- [ (e) -2- [4- ( h U 7;i/* d ;* y x -)H if-jW<>' 
D- !/->>!/ 

HPLC (220 nm) ^ 100 X («&'« 5. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 
404 

6- (2-7 U ; W -2- (2-7 x " )VX.¥)V) *>VttW—)V 
HPLC (220 nm) ffig 99 % («B#Pb1 4. 72 #) 
MS (APCI+, m/e) 290 (M+l) 
15 mtfcM 405 

6- (2-7 U ;w -2- (2-^-7^;W ^ >7:**i+7-;i< 
HPLC (220 nm) « 100 % (&&« 5. 37 #) 
MS (APCI+, m/e) 312 (M+l) 
HMM406 

20 6- (2-7 iJJW-2-7i-;H>^+1+l/-^ 
HPLC (220 nm) ^100 X (««14.81 
MS (APCI+, m/e) 262 (M+l) 
HJSfj 407 

6- (2-7 >J ;i/) -2- (3-^^7x-;w ^ > v^t+-y-;u 

25 HPLC (220 nm) 99 % (ft$l$m 5. 07 #) 
MS (APCI+, m/e) 276 (M+l) 

6- (2-7 U ;W -2- (4-* h * 7 x - ;|/) ^ > 7 
HPLC (220 nm) 98 % (fflZmt® 4. 78 ft) 
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MS (APCI+, m/e) 292 (M+l) 
H«J 409 

2- (3,4-^ h + y7x-JW-6-(2-7'JJW^>y^ty-Jl/ 
HPLC (220 nm) MS 98 X (ftftl$|3! 4. 50 #) 

5 MS (APCI+, m/e) 322 (M+l) 
«M410 

6- (2- 7 u ; W -2- (2-^ h ^ 7 x - ; w ^ > \A**tf v*-;i/ 

HPLC (220 nm) MS 99 X (ftftftRQ 4. 42 #) 
MS (APCI+, m/e) 292 (M+l) 
10 MM 411 

6- (2- 7 U ; W -2- (3, 4, 5- h U ^ h * ~> 7 x ~ ; W ^ > 7:*^++ 
HPLC (220 nm) MS 99 % (&*mm 4. 58 0) 
MS (APCI+, m/e) 352 (M+l) 
HWJ412 

15 2- (3-7M07i-;W -6- (2-7 U ;W ^>!/Wl/-JP 
HPLC (220 nm) MS 98 X (flUSlSK 4. 96 00 
MS (APCI+, m/e) 280 (M+l) 
MM 413 

6- (2-7 U ;W -2- [3- ( h U 7)V*U * ^)V) 7 x ~)V\ l^/ttW-JV 
20 HPLC (220 nm) MS 98 * (ft&ftN 5.210) 
MS (APCI+, m/e) 330 (M+l) 
MM 414 

6- (2- 7 U ;w -2- [3- ( h u 7)VOru * h * ->) 7 x-;w ^ >v^t+ v*-;u 

HPLC (220 nm) MS 99 % (ft&ftffl 5. 28 0-) 
25 MS (APCI+, m/e) 346 (M+l) 
MM 415 

3- [6- (2-7 'J )V) 1>y M 1>\T- h U ;i/ 
HPLC (220 nm) MS 98 X (fi^TO 4. 63 0-) 

MS (APCI+, m/e) 287 (M+l) 
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2- (3-7 h*is7 x~;»-6-(2-7 >J ;i/)^>^+1tl/-)!/ 
HPLC (220 nm) Mfi 99 !S («P#R 5. 60 #) 
MS (APCH, m/e) 334 (M+l) 

5 ia^mmtLxmmm 242, 244-255 ©^t/^#@©^n>m^jii:wb, 
mmm 214 ©#&cti:t^t©»m 417-448 ©^t/^^Lfco torn, 

10 6-(2-7;M-D7x^;i/)-2-(3-* h^i/7i-Jl/)^> , /W 4 /-;i/ 
HPLC (220 nm) MS 95 * (£f^H#K 5. 01 
MS (APCH, m/e) 320 (M+l) 
«0H18 

6- (2- 7 )V3r a 7 x n;i/) -2- 7 x y Vtty y*-;u 

15 HPLC (220 nm) 100 % (ffiftB^ 5. 02 #) 
MS (APCH, m/e) 290 (M+l) 
«f!l419 

6- (2-7 )l* D 7 i-JW -2- (3-^ 5^;i/7 xn;W ^ >7:t*++ 7— ^ 
HPLC (220 nm) ffift 99 X (^^#H#^ 5. 26 #) 
20 MS (APCI+, m/e) 304 (M+l) 
HJfi««l 420 

6- (2- 7 ;m- □ 7 x - ; W -2- (4-^ h ^ v 7 x " ;w O vttt 7-;p 
HPLC (220 nm) MS 97 X (ft&l$M 4. 97 #) 
MS (APCH, m/e) 320 (M+l) 
25 M&I421 

2- (3, 4- h 3r >-7 x -;i/) -6- (2-7)1* D 7 x ~ ;» ^ > 7^^++7-;U 
HPLC (220 nm) MS 97 X 4. 71 #) 

MS (APCH, m/e) 350 (M+l) 
HJffiftl 422 
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6-(2-7MD7irjl/)-2-(2-/ y^ris? ^-)V)^> s J**W-)\> 
HPLC (220 nm) ®M 100 % (#J#I$M 4. 63 #) 
MS (APCI+, m/e) 320 (M+l) 
423 

5 6-(2-7;^07x^;i/)-2-(3,4,5-hU^ h*'>7i-JV)^>^W-^ 
HPLC (220 nm) MS 100 % (G^tTO 4. 79 
MS (APCI+, m/e) 380 (M+l) 

mmm 424 

6- (2- 7 ;!/":*- D7xZJW -2- (3-7MH7iZJW^> 
10 HPLC (220 nm) MS 99 X (fcftlSia 5. 13 #) 
MS (APCI+, m/e) 308 (M+l) 

mmm 425 

6-(2-7Mo7x - ; W -2- [3- ( b U 7 ;M*n * 7xZJH^> 

15 HPLC (220 nm) MS 99 X <#i#l$|fil 5. 37 #) 
MS (APCI+, m/e) 358 (M+l) 
426 

6- (2-7 )V* U 7 x~;W -2- [3- ( h U 7 M U * h * v) 7 x - ;M ^ V 

20 HPLC (220 nm) MS 100 X («B#P.fl 5. 43 
MS (APCI+, m/e) 374 (M+l) 
«M 427 

3- [6- (2-7JltD7x^)^> 1 /t+t , /-iH-'f )V\^y-/~ h U ;V 
HPLC (220 nm) MS 99 % (#J$P#IB 4. 81 ft) 
25 MS (APCI+, m/e) 315 (M+l) 
IP) 428 

2- (3- / h * s s 7 x - ; W -6- [2- ( h U 7 ^ D ;* 9)V) 7xZ)|/]^>!/t^t > y- 

;u 

HPLC (220 nm) MS 100 X (fiy#B#W 5. 09 #) 
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MS (APCI+, m/e) 370 (M+l) 

mmm m 

2- 7 x - ;u-6- [2- ( h u 7 n^^)7i-j!/]^> V^^it 

HPLC (220 nm) MS 100 % (^iSMS 5. 08 #) 
5 MS (APCI+, m/e) 340 (M+l) 

mm 430 

2- (3-* ^l/7irjl/)-6- [2- ( h U ?)]/-* U * J-)V) 7i-JW ^ y^^rD-V-JV 
HPLC (220 nm) MS 100 % (#U$M 5. 32 #) 
MS (APCI+, m/e) 354 (M+l) 
10 MM 431 

2- (4-^ N^y7 x-;i/) -6- [2- ( h >J 7 )V* O X 5=-;W 7 x ~ ;W ^ > 
)]/ 

HPLC (220 nm) MS 99 % (^^5.08^) 
MS (APCI+, m/e) 370 (M+l) 
15 MM 432 

2-(3,4-y7h^>7x ~)V) -6- [2- (>U 7 M P ^ 5P;W 7 x ~M ^ > V^lf 

HPLC (220 nm) MS 100 % (^M 4. 83 #) 
MS (APCI+, m/e) 400 (M+l) 
20 MM 433 

2- (2-* h * x 7 x n;W -6- [2- ( b U 7 a ^ 9\>M 7 x -JH ^ > 7*:*^+^/- 

;u 

HPLC (220 nm) MS 100 % (&&M4.78#) 
MS (APCI+, m/e) 370 (M+l) 
25 MM 434 

6-[2-(hU7MD^5 1 JW7i-JW-2-(3 ) 4 I 5-h'J^h^y7x-J|/)^>^ 
*i+\/-^ 

HPLC (220 nm) MS 99 % (UWmffl 4. 91 ft) 
MS (APCI+, m/e) 430 (M+l) 
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mmm 435 

2-(3-7M0 7i-JW -6- [2- ( h U 7 )V* u * ^)V) y x ~ )V) ^ y \ \ /- 
)V 

HPLC (220 nm) ®& 100 % (&&«5.22#) 
5 MS (APCH, m/e) 358 (M+l) 

nnm m 

6-[2-(hU7;i/^p^^jU)^x-jW-2-[3-(h<j7;^D^^;W7x-;w^> 

, HPLC (220 nm) MS99 X (&&P#FpS3 5. 43 ft) 
10 MS (APCH, m/e) 408 (M+l) 
H»J437 

2- [3-(hU7;^P^ H*v')7xZjW-6-[2-(hU7Mn^^)7i^]^ 

HPLC (220 nm) $M 100 $ (^gffi 5. 49 #) 
15 MS (APCH, m/e) 424 (M+l) 

nmm m 

3- [6-[2-( h U 7;I/^-p^^;w 7x-;u]^>y^ity-;i / - 2 -^f ;i/K>y- js 

HPLC (220 nm) (&&M4.92#) 
20 MS (APCH, m/e) 365 (M+l) 
439 

HPLC (220 nm) $£g 93 % (ft&ftffl 4. 97 #) 
MS (APCH, m/e) 332 (M+l) 
25 HMM 440 

6- (3-^ h^rzy 7i'Jl/) -2-7 x ~ >^ >y^-^^y_;i / 
HPLC (220 nm) 98 % (&&m® 4. 95 #) 
MS (APCH, m/e) 302 (M+l) 
^MM 441 
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6- (3-* h^i/7x^Jl/)-2-(3-^5 1 Jl/7x-;U)^>\/^+)-y-;i, 
HPLC (220 nm) MS 99 X (ft&l$n 5. 20 ft) 
MS (APCH, m/e) 316 (M+l) 
HlfiM 442 

5 6-(3-* h4i/7 X -;p)-2-(4-^ h+v7x^;W^>y^-^ity-;i, 

HPLC (220 nm) MS 98 X («&H#^ 4. 94 ft) 
MS (APCH, m/e) 332 (M+l) 
gMffl 443 

2-(3,4-v^ h+y7x-;v)-6-(3-^ h*^7x=;W^>y^-{j->/-;p 
10 HPLC (220 nm) MS 91 X (fia&RfrW 4. 67 
MS (APCH, m/e) 362 (M+l) 
»$J444 

2- (2-* ^y7x-;W-6-(3-^ h^^7x~;W^>y^-t>-y-;l, 
HPLC (220 nm) MS 93 X (&&TO4. 59 #) 
15 MS (APCH, m/e) 332 (M+l) 

mmm 445 

2-(3-7MD7i ~ ; V) -6- (3-^h^y7i-JW^> l/**1+ 
HPLC (220 nm) MS 97 % Wffim 5. 08 ft) 
MS (APCH, m/e) 320 (M+l) 
20 MMM 446 

6- (3-;* h+'>7ihJV)-2-[3-( N U 7;|/^D^^W 7i^;i/]^> 1 /t^7- 

;i/ 

HPLC (220 nm) MS 100 X (ft&l$ffl 5. 34 #) 
MS (APCH, m/e) 370 (M+l) 
25 MMM 447 

6-(3-^h^/7i - ;0 -2-[3-(h'j7;^D^^i/)7iZ;H/<>^t\/ 

HPLC (220 nm) MS 99 X 5. 40 

MS (APCH, m/e) 386 (M+l) 
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mmm m 

3-[6-(3-* h*z/7 x - )V) 1>*S**Ur*/-)\r-2-4 M * >V~ h U )V 
HPLC (220 nm) ffiM 100 % (fi&mm 4. 80 
MS (APCH, m/e) 327 (M+l) 
5 tli^W<i:bT«M 256-271 (Dik&Mt 2-(bVy°?)V7,?-)V)7 7>Z 
8ft U «#l 398 (DjjmzmVTUTvmmW 449-464 ©<t£«5££j£Lfc. 

Life. 

449 

10 6- (2-7 U )V) -2- [3- [ ( h U 7 □ ^ 3\>W 3^] 7 x ~ )V\ 1 > VttW-)Y 
HPLC (220 nm) MS 96 * (#J$B#K 5. 41 #) 
MS (APCH, m/e) 362 (M+l) 
|»] 450 

2- [3-7;k*o-5- (hU7Ma^ 7 x-;W -6- (2-7 u ;w ^>y**+f-y 

15 

HPLC (220 nm) MS 93 X (&&M 5. 32 #) 

MS (APCH, m/e) 348 (M+l) 

«M451 

2-(3-X h^rv7x-;i/)-6-(2-7 U^M^:**^/-^ 
20 HPLC (220 nm) MS 98 % (fiy$B#!W 5. 06 #) 
MS (APCH, m/e) 306 (M+l) 
452 

2- [3, 5- tf 7 ( h U 7)VOrU* ^)V) 7x~;H -6- (2-7 U ;W ^ > x /ttW~)V 
HPLC (220 nm) MS 93 % 5. 55 #) 

25 MS (APCH, m/e) 398 (M+l) 
IM 453 

2- (3, 5-y7J^ O 7 x~;W -6- (2-7 U ;U) ^ >7^++y-Jl/ 
HPLC (220 nm) MS 95 X (Wfl5.14^) 
MS (APCH, m/e) 298 (M+l) 
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MUM 454 

6- (2-7 U ;W -2- (3-7 x y *~>7 x ~)V) *<>VttW-)V 
HPLC (220 nm) $6^100 X (ftftftHO 5. 43 ft) 
MS (APCI+, m/e) 354 (M+l) 
5 MMM 455 

6- (2-7 u;i/)-2-(5-^^;w2-^x-;W^>y^-^^-;i/ 

HPLC (220 nm) 100 X (ft&PSHffl 4.91 #) 
MS (APCI+, m/e) 282 (M+l) 
§|}&0iJ 456 

10 2-(l-^>^7 7 >-2--T )V) -6- (2-7 U ;W sOyttW-JV 
HPLC (220 nm) *fi& 99 % (fimftffl 4. 95 ft) 
MS (APCI+, m/e) 302 (M+l) 

mnm 457 

2- (K>^t7x >-2-f ;W-6- (2-7 U ;W sOVttW-fr 
15 HPLC (220 nm) iftg 100 X (#J$I$M 5. 30 #) 

MS (APCI+, m/e) 318 (M+l) 

6- [6- (2- 7 U ;W ^ > VttW-M-j M +/'J> 
HPLC (220 nm) mS. 100 X («#PSK3.514» 
20 MS (APCI+, m/e) 313 (M+l) 
III 459 

6- (2-7 u ;W -2- (3-~ h n 7xr.;p) ^ >^+i+\/-;i/ 
HPLC (220 nm) *&& 100 X (#J$I$MI 4. 82 
MS (APCI+, m/e) 307 (M+l) 
25 HIS#iJ 460 

3- [6- (2-7 >j ;w ^>y^-^y-;w2--r ;w r~ u > 

HPLC (220 nm) ft& 92 X («&f$F3 3. 37 #) 
MS (APCI+, m/e) 277 (M+l) 
461 
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N-[3-[6-(2-7U;u)^>V^+-y-y-;w2-^;W7xn;W7-fe h7$ f 

HPLC (220 nm) ®M 83 % (#&M 4. 08 t» 
MS (APCI+, m/e) 319 (M+l) 
«M 462 

5 N-[3-[6-(2-7U;i/)^>y^ity-;U-2-r;U]7x-;W^>X75 H 
HPLC (220 nm) ffift 86 % (ft&ftlR) 4. 72 #) 
MS (APCI+, m/e) 381 (M+l) 

n- [3- [6- (2-7 u ;w ^ > i/^+u- v*-;i/-2-r ;w 7 x - )V] * $ >7 5 F 

10 HPLC (220 nm) *&& 92 % (ffRFI^lHI 4. 1 6 ^) 
MS (APCI+, m/e) 355 (M+l) 

mmm 464 

n-x^;i/-n' -[3- [6- (2- 7 ij;W^>i/t*U ,, y-;w-fjW7i-;wi* 

HPLC (220 nm) 95 X (fiHSWfM 4. 1 6 
15 MS (APCI+, m/e) 348 (M+l) 

m^KibTH«J 256-271 (Dit&mt 2-7MD7xZ;^D>St*I 
^L/, 214 ©^ftfcJpCTBTFOSlGfcfll 465-480 ©fc£4&££/£l,fc„ * 

20 HH^J 465 

6- (2- 7MU7x ~ ; V) -2- [3- [ ( F U 7 ;M* P * 9^10 3^] 7 x ~ )V\ * > 7^"^ 

HPLC (220 nm) gifcg 99 % 5. 56 #) 

MS (APCI+, m/e) 390 (M+l) 
25 MMM 466 

6- (2-7)1* □ 7 x ~)V) -2- [3-7 )V* O -5- ( F U 7 JU* □ ;< W 7 x ~ J W ^ > 

HPLC (220 nm) « 97 % (&&M5.46#) 
MS (APCI+, m/e) 376 (M+l) 
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mmm 467 

2- (3-X N * is 7 x -6- (2- 7 P 7 x n )V) * > V-)V 
HPLC (220 nm) MS 96 X (ft&ftlHJ 5. 23 #) 
MS (APCI+, m/e) 334 (M+l) 

5 mmm m 

2- [3, 5- tf 7. ( h U 7 □ * 3-)V) 7xZJW-6-(2-7)l/tn7x^)^>m 

t+y-;i/ 

HPLC (220 nm) MS 99 % (««p«flHI 5. 68 ^) 
MS (APCI+, m/e) 426 (M+l) 
10 H^#J469 

2-(3,5-y7MD7i^W-6 : (2-7M07i^JW^>7^W l /-JV 
HPLC (220 nm) MS 100 % (&j#M 5. 29 #0 
MS (APCI+, m/e) 326 (M+l) 
m$&m 470 

15 6-(2-7M07x-JW-2-(3-7i/ + y7i ^ > l/^^U" 
HPLC (220 nm) MS 100 % (&J#B#IB 5. 57 #) 
MS (APCI+, m/e) 382 (M+l) 

mm *n 

6- (2-7;^ n 7 x nji/) -2- (5-^ w-fnjw *s >*/ 

20 HPLC (220 nm) MS 99 % (ftEfPSM 5. 08 
MS (APCI+, m/e) 310 (M+l) 
«M 472 

2-(l-^>7 > 7 5 >-2— T ;W -6- (2-7MD7 x 
HPLC (220 nm) MS 97 X (&#B#H 5. 12 
25 MS (APCI+, m/e) 330 (M+l) 
«f!l473 

2- (1-^ >Vtt7 x >-2-T ;W -6- (2-7;l/^ O 7x-JW 1>V**-*)rV-)V 
HPLC (220 nm) MS 100 % (ftftftlKJ 5. 44 #0 
MS (APCI+, m/e) 346 (M+l) 
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6- [6- (2-y)l*n y xn;i/) ^ y/ttW-fr-i-l M J U > 
HPLC (220 nm) fc£g99 % (^B#f B 1 3. 74 #) 
MS (APCI+, m/e) 341 (M+l) 
5 475 

6-(2-7MP7i -2- (3- n h o 7 x n ;u) ^ y y^-t+>/- ji, 
HPLC (220 nm) mS. 100 * tt£&«4. 99 #) 
MS (APCI+, m/e) 335 (M+l) 
Jt^J 476 

10 3-[6-(2-7MD7i-;W^>yt*1j-y-jM-f ;W7-ij > 
HPLC (220 nm) mm 97 * (&&W 3. 62 #) 
MS (APCI+, m/e) 305 (M+l) 
nt&M 477 

N-[3-[6-(2-7;M-D 7i -;l/) ^>y*^1+V-;i/-2-f ;(,] 7 x - Jt/ ] 7-^7$ 
15 H 

HPLC (220 nm) MS 90 % (Uftmm 4. 28 #) 
MS (APCI+, m/e) 347 (M+l) 
llftl 478 

N- [3- [6- (2- 7)V* D7x ^ > y^-i+y*-;|,-2-f ;P] 7 x ~ ;H ^ > X7 $ 
20 K 

HPLC (220 nm) ftg 87 * («U#F B 1 4. 88 #) 

MS (APCI+, m/e) 409 (M+l) 

ilMl479 

n- [3- [6- (2-7Md7i - )V) ^ > y ^-^1+ y-;u-2-r ; w 7 x - ;u] ^ ^ >7 ;u 

25 *>7 = H 

HPLC (220 nm) m&. 95 S ($&fl# flM. 35 %) 
MS (APC1+, m/e) 383 (M+l) 
«M 480 
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H-X5 1 JH'-[3-[6-(2-7MD7xr;V)^>^+1ty-JH-'fjW 7i-JW 

HPLC (220 nm) WSL 96 X (TOTO 4. 36 
MS (APCI+, m/e) 376 (M+l) 
5 fcU^WtLT^M 273-281 (Dik&Wt 2-( h U 7^77~JI/) 7 ^ >£ 

from. \z m cxn^m $>%>w$ > u * 7 a * a v h 7 w - £<fc 
nmmm 

10 6- (2- 7 U (3--Y V yD^^y7xrjl/)^>7Wy-A 

HPLC (220 nm) &g 95 X (UWmm 5. 25 #) 
MS (APCI+, m/e) 320 (M+l) 
HJfifll 482 

6- (2- 7 U;W-2-[3-(^ isfrttzs) 7 ^-)V\1>*MttV—)\s 
15 HPLC (220 nm) fcfifg 100 % (ftftftffl 6. 20 #) 
MS (APCI+, m/e) 362 (M+l) 

6- (2-7 U ; W -2- [3- (3- j* 5MU7 h * v) 7 x - )V] K > VttW-Jl 
HPLC (220 nm) 100 X (ft&ftlHI 5. 83 £>) 
20 MS (APCI+, m/e) 348 (M+l) 
«#>J 484 

2- [3- (y^P "*>5\>M-* -» 7 x ~ )V] -6- (2-7 U ;W ^ > l/*3r1*V-;!/ 
HPLC (220 nm) ftg 99 X («*#TO 5. 66 #) 
MS (APCI+, m/e) 346 (M+l) 
25 mt&M 485 

2- [3- (-77 o7n fcf;M h*y)7x-)W-6-(2-7 'j;W^>!/t^i+7-;i/ 
HPLC (220 nm) 100 X (fitfl5.25^) 
MS (APCI+, m/e) 332 (M+l) 
486 
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2- [3- (^y?J)V*3r^) 7 x -)V\ -6- (2-7 U )V) *>V*tt\ /-)V 
HPLC (220 nm) ttglOO % O^B^ 5. 36 #) 
MS (APCH, m/e) 368 (M+l) 

mmm 487 

[3-[6-(2-7U;W^>y^ity-;i,-2-r;H7xy+v3^ tert-T^ 

HPLC (220 nm) MBt 99 % (ftftftn 5. 10 #) 

MS (APCH, m/e) 392 (M+l) 

«M488 

2- [3- [6- (2-7 U ;W ^ > 7***1+ l/-;U-2--T ;W 7 x 7 *~>] -N-^^T-fe h 7 

HPLC (220 nm) mm 97 X (&&0#|!Sj 4. 06 #) 
MS (APCI+, m/e) 349 (M+l) 

tfJf§M£Lm&g#J 273-281 <D{t&%)t&m<D#n>W£ZM£.MnL, « 
M 214 ©#&(C^DT&T©«0!| 489-504 <D{k&M%fzf&Lfc 0 ^(D^, 

»M 489 

6-(2-7;^D7x-;W-2-(3-<77''P^>'7x-;W-s>y^-tJ-y-;i, 
HPLC (220 nm) ^ 100 S (^«5.47^) 
MS (APCH, m/e) 348 (M+l) 

mmm 490 

6-(2-7MP7x - ;W -2- [3- (-\* x^** y)7i"jH^>> /ttV \ 
HPLC (220 nm) 100 * (§W16.52^) 
MS (APCH, m/e) 390 (M+l) 

6-(2-7MD7x ~ ; W -2- [3- (3->< 5MU7* h * S/) 7 x - )l] ^ > » /p^-^ /-)\, 
HPLC (220 nm) ,M^100 % (^|$f|g 6 . 10 #) 
MS (APCH, m/e) 376 (M+l) 

mmm 492 
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2- [3- (5/ 7 U 1 >9-)V^y) 7 x ~ )V) -6- (1-7 )V* P 7 x ~)V) * > VttV V 

HPLC (220 nm) MS 100 % (flM$P#W 5. 93 ft) 
MS (APCI+, m/e) 374 (M+l) 
5 HJ&M 493 

2- [3-(y ^ d HJM h + 7 xZJW-6- (2-7 JPt O 7 xr jP) t^t 

HPLC (220 ni) MS 100 X 5. 46 ft) 

MS (APCI+, m/e) 360 (M+l) 
10 HW494 

2- [3- K > ^;P^^r 7 x "J!/] -6-(2-7MD7x n; W ^ > l/^+lt )/-)), 
HPLC (220 nm) MS 100 % (&*#TO 5. 57 #) 
MS (APCI+, m/e) 396 (M+l) 
HI&M 495 

15 [3-[6-(2-7^n7x-JV)^>^W-;h2-f;W7xy*>']BR tert- 

HPLC (220 nm) MS 100 % («J§B^ 5. 30 #) 
MS (APCI+, m/e) 420 (M+l) 
HJfSfll 496 

20 2- [3- [6- (2-?;M- P 7 i-JP) ^r/^UV-Jl^H' M7x/4 7] 5^ 

HPLC (220 nm) MS 97 X (fia#WPIW 4.23 
MS (APCI+, m/e) 377 (M+l) 
497 

25 6- (2 , 4-7 7 )l* P 7 x - ; W -2- (3--T V 7*P '7 7 x n;W ^ 7 *tt*Ur y /-)V 
HPLC (220 nm) MS 100 % MR 5. 48 #) 
MS (APCI+, m/e) 366 (M+l) 
498 
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6- (2, 4-y7MD7x-JW-2- [3- (A*->;M-* v) 7 x.-M'OVttW'- 
JV 

HPLC (220 nm) MS 100 % (#J#P#P^ 6. 49 #) 
MS (APCI+, m/e) 408 (M+l) 
5 HJg^ 499 

6- (2, i-Z?7)l* □ 7 x njl/j -2- [3- (3-;Wl/7 h * ~» 7 i-JW ^ >V tti^S 
-)V 

HPLC (220 nm) 99 X (Mf^Ei.lO^) 
MS (APCI+, m/e) 394 (M+l) 

10 mmm 500 

2- [3- (^D ^ y^frtt '»7x^]-6-(2,f^7JWD7x ~ ; W ^ > 7*:t* 

HPLC (220 nm) MS 100 % (&&!$M 5. 92 #) 
MS (APCI+, m/e) 392 (M+l) 

15 mmm 501 

2- [3- (v 7 a 7 U tf;i/^ h ^ ~» 7 x ~ M -6- (2, 4-7 7MP7i ~; W *S > V** 

HPLC (220 nm) MS 100 X (^^5.47^) 
MS (APCI+, m/e) 378 (M+l) 
20 £2801 502 

2- [3- (^ > 5?;M* * ~» 7 x - ; W - 6- (2 , 4- V 7 )V* U 7 x ~ ) V) 1 > V*- 
)V 

HPLC (220 nm) MS 100 % (#81$ H 5.58 #) 
MS (APCI+, m/e) 414 (M+l) 

25 mmm 503 

[3- [6- (2, 4-z?7)l*U 7x.-)V)*>V**1)rV-)V-2-'( ;W7i/+'>]BR 
tert-7^;P 

HPLC (220 nm) MS 100 X (fttiffirN 5. 32 #) 
MS (APCI+, m/e) 438 (M+l) 
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2- [3- [6- (2, 4-7 7MD7iZJl/)^> V**? s J-)V-%-^ )V\ 7 x / ^ v] -N- 

HPLC (220 nm) « 100 X (ftftttffl 4.30 30 
5 MS (APCH, m/e) 395 (M+l) 

ffl58*JltUT##« 73-111 ©fc£to£M©#n>aftj|MiRU M 

w i (D^mzmvT&itvmMMm^mwkftWz&f&istc. ton, &sic 

fc. 

10 HM$|505 

2-(2-^ h^^7x-;i/)-6-7x-^-lH-r$^V[4, 5-b] tTUv> 
HPLC (220 nm) ^ 94 % (UftmfSl 3. 07 #) 
MS (APCH, m/e) 302 (M+l) 
506 

15 2-(2-(2-^ h^->Xh^rv)7x-;i/)-6-7x-;i/-lH-l'5^V[4,5-b]tfU> ? > 
HPLC (220 ni) MS 99 % (&&9$m 3. 24 #) 
MS (APCH, m/e) 346 (M+l) 
507 

2- (2, 3- v tHP-1, M>Vyt+y >-6-f )V) -6-7 x ~ ;P-1H— f 5 M [4, 5- 
20 b]tfU> f > 

HPLC (220 nm) ijSfiS 83 % (ftftftM 3. 05 30 
MS (APCI+, m/e) 330 (M+l) 
MffiM 508 

2-(3-7;^D7x-;U)-6-7x-;i/-lH->f 5^/[4, 5-b] tf>H7> 
25 HPLC (220 nm) US. 96 I (&&P#M 3. 23 #) 
MS (APCH, m/e) 290 (M+l) 
i»J 509 

2-(3-7;^n7x-;i/)-6-(2-7U;i/)-lH-f5^7 , [4,5-b]bfU> ? > 
HPLC (220 nm) ffig 95 X (&&TO 3.13 3) 
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MS (APGI+, m/e) 280 01+ 1) 

fmn 510 

2- (2- 7 JM" U 7 i - ; V) -6- 7 x —)\r-UM 5 W [4, 5-b] fcT U 5? > 
HPLC (220 nm) JfcgnoO X (ft&l$m3.09&) 
5 MS (APCI+, m/e) 290 (M+l) 
' £1609 511 

2-(2-7MP7x-JW-6-(2-7 U;W-lH-f 5 ^7 [4, 5-b] M 'J $?> 
HPLC (220 nm) IfcglOO X (&&B#|!g 2. 98 #) 
MS (APCI+, m/e) 280 (M+l) 
10 HJg^J512 

2- (4-7 D7i - )V) -6-7 x =;WlH--f 5 *V [4, 5-b] tf U V> 
HPLC (220 nm) fflg 99 X (&Jf 3. 13 #) 
MS (APCI+, m/e) 290 (M+l) 

1 5 2- (4-7 □ 7 x -6- (2-7 U )W -1H-- T 5. [4, 5-b] tf U 5? > 
HPLC (220 nm) 92 X (ffi^K 3.01 #) 
MS (APCI+, m/e) 280 (M+l) 

N-(3-(6-(2-* h^'>7x-;0-lH-r 5 *V[4, 5-b] tfU v>-2-^;i/) 7x-j|/)- 
20 N,N-y^^7S> 

HPLC (220 nm) ®M 99 X (fiy$l$|HJ 2. 81 #) 

MS (APCI+, m/e) 345 (M+l) 

HJSM515 

2- (2-7MD7i-Jl/)-6-(2-^ h *~>7 x~ )W -1H-T 5 W\A, 5-b] tf U V> 
25 HPLC (220 nm) ffift 99 X (fi^n 3. 20 #) 
MS (APCI+, m/e) 320 (M+l) 

2-(3-7MD7i^)-6-(2-/b^y7x n;W - lH-f S 7*7 [4, 5-b] tf U > 
HPLC (220 nm) »&& gg % (&jf 3. 20 #) 
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MS (APCH, ro/e) 320 (M+l) 

2- (4-7^n7x-;W-6-(2-* h^i/^x-;l/)-lH-f 5^1/ [4, 5-bD tf U i?> 
HPLC (220 nm) m& 95 % (TOM 3. 08 #) 

5 MS (APCI+, m/e) 320 (M+l) 
«^J518 

N,N-v^^jU-N-(3-(6-7xn;MH-f =• ^V[4, 5-b] t!'J ^>-2--f ;|/) 7x~;|,) 
7S> 

HPLC (220 nm) « 100 % (TOW 2.80 #) 
0 MS (APCI+, m/e) 315 (M+l) 

mmm 519 

N-(3-(6-(2-7 U;W-lH->f 5^V*[4, 5-b] fcf U M 7xZJW-N,N-^^ 

HPLC (220 nm) 98 X (TOfl#HB 2. 58 ft) 
MS (APCH, m/e) 305 (M+l) 
IM 520 

3- (6-7x~;i/-lH-f 5£V[4, 5-b] tf U v>-2-<;W^>y- h ij ;U 
HPLC (220 nm) jffig 98 X (TOM 3. 21 #) 
MS (APCH, m/e) 297 (M+l) 
»0!I521 

3- (6- (2- ^ h 7 x ~ )V) -1H-- f 5 ^* V* [4, 5-b] tf U ^ >-2--T ;p) ^ > 7*n h U 
)V 

HPLC (220 nm) mm 99 X (TOM 3. 20 ft) 
MS (APCH, m/e) 327 (M+l) 
522 

2- (2-7MD7 x -;|/) -6- (3-* h^y7x-)W -lH-f 5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) |&g 100 % (TOM 3. 15 #) 
MS (APCH, m/e) 320 (M+l) 
H»J 523 
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2-(3-7MD7x-JW-6-(3-^ h*->7x-;i/)-lH->T 5^V[4, 5-b]tiU^> 
HPLC (220 nm) $M 100 X (&&Pf &S? 3. 28 5)-) 
MS (APCI+, m/e) 320 01+ 1) 
S»J 524 

5 2-(4-7Mn7x-J0-6-(3-^ h^^>7x-;W-lH-< ^!/[4, 5-b] t?U ^> 
HPLC (220 nm) ffi&99 X («»Rf|B 3. 17 ^) 
MS (APCI+, m/e) 320 (M+l) 
Hffifll 525 

6-7 x ZL)V-2- (3- (b'J7MP^ ^;i/) 7 x n ; W -1 H~f $ £V [4, 5-b] t? U v > 
10 HPLC (220 nm) MS? 93 X (&j#l$H 3. 61 #) 
MS (APCI+, m/e) 340 (M+l) 

mmm 526 

6- (2- 7 U ;W -2- (3- ( h U 7)V* U * J-)V> 7 x ~)V) -1H--T 5 ^7 [4, 5-b] tf I) v> 
> 

15 HPLC (220 nm) 85 % (ftftftlR) 3. 58 #) 
MS (APCI+, m/e) 330 (M+l) 
«M 527 

6-(2-^ h+y7x - ;W -2- (3- (hU7Mn^ 3\H,) 7 x ~ )V) -lH-< 5^7 
[4,5-b]trus?> 
20 HPLC (220 nm) ffig 100 * («&8#ffl 3. 54 #) 
MS (APCI+, m/e) 370 (M+l) 

■m&m 528 

2-(3-(^^7;p*-;W7x-;w-6-7x-;p-iH--r^^V[4, 5-b]tf'J v> 
HPLC (220 nm) *E&g 94 X (ft&ftffl 2. 98 #j 
25 MS (APCI+, m/e) 350 (M+l) 
%Hm 529 

6- (2-* h * v 7 x - ; V) -2- (3- 5P;ux MrjW7xz;W-lH->f$^V [4, 5- 
b]tf'Jv> 

HPLC (220 nm) 99 X ($&P#fl3 2. 96 ft) 
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MS (APCI+, m/e) 380 (M+l) 
»#<J 530 

6- (2- 7 U )V) -2- (3-(^^W;^-JI/)7i -;W -1 H->f 5 W [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 % («t# W 2. 89 #0 
5 MS (APCI+, m/e) 340 (M+l) — 

6- (2-7 »j;0-2-(3-(2-^ h+yxh^» 7x~;W-lH-f 5^V[4, 5-b] tf U 5? 



HPLC (220 nm) MS 89 % (fttfftHQ 3. 00 #) 
10 MS (APCI+, m/e) 336 (M+l) 
Htffifll 532 

6- (2-7 U ;W -2- (4- (2-* h^>X h * v) 7i-JW -1H--T 5 *V[4, 5-b] If U z? 

y 

HPLC (220 nm) MS 90 % (fiaSPtW 3. 53 ft) 
15 MS (APCI+, m/e) 336 (M+l) 
«M 533 

2-(3-^;Wn U / 7x-;l/)-6-7x-;U-lH--T 5^7* [4, 5-b] tf U 5?> 
HPLC (220 nm) MS 100 X (ftftftlffl 3. 03 30 
MS (APCI+, m/e) 357 (M+l) 
20 534 

6- (2-7 U ;W -2- (3-^;i/^ ij J 7 xrJW-lH-f 5 [4, 5-b] tf »J 5» 
HPLC (220 nm) MS 100 X (^JfHfP^ 2. 92 #0 
MS (APCI+, m/e) 347 (M+l) 
MMM 535 



25 5-(2-7MD7ir;W-2-(3- ; EM'J/7x-;i/)-lH-<$^/[4 J 5-b] tf U v 

> 

HPLC (220 nm) MS 100 % (ftft&R) 3. 11 #0 
MS (APCI+, m/e) 375 (M+l) 
536 



> 
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6- (2- 7 'J M -2- (3- (1- tf P U 5?-;W 7 x n J W -IN 5 ^7 [4, 5-b] M U v > 
HPLC (220 nm) MS 99 X (fiaWWB3.31#) 
MS (APC1+, m/e) 331 (M+l) 

mmm 537 

5 6-(3-7U;W-2-(3-j* b*5/7x-;V)-lH-<=-^7[4,5-b]l£ U~7> 
HPLC (220 nm) ffig 93 X («j$NfPfl 2.91 ^) 
MS (APCI+, m/e) 292 (M+l) 
538 

2-(5-^^;W3-7x-;W-f y^*-U-7U;W-6-7xn;WlH->f 5^7[4, 5-b] 

10 tr>Jv>> 

HPLC (220 nm) MS 100 % (ffi$mffl 3. 38 #) 
MS (APCI+, m/e) 353 (M+l) 
^JK09 539 

6- (2-7 u ;i/)-2-(5-^^;i/-3-7 x -;w-r v*3r+J-7U ;»-iH-f s ^7[4, 5- 

15 b]tfUv> 

HPLC (220 nm) 100 X (#J#RfW 3. 32 #) 
MS (APCI+, m/e) 343 (M+l) 
HJgfll 540 

6-7 x-Jl/-2-(3-(2, 2, 2- h U 7Maih+y) 7x~;iO-lH--r 5 ^7 [4, 5-b] 
20 k°U~7> 

HPLC (220 nm) MS 86 X (#J$I$M 3. 53#) 
MS (APCI+, m/e) 370 (M+l) 

mmm 541 

6- (2- 7 U ) W -2- (3- (2, 2, 2- h U 7 P X h * >0 7 x ~ )V) -1H— f 5 ^7 [4, 5- 
25 b]k°Uv> 

HPLC (220 nm) MS 92 X ({fcj$R#M 3. 53 #) 
MS (APCI+, m/e) 360 (M+l) 
542 
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6-(2-7j^D7i^l/)-2-(3-a2,2-bU7MPXb + y)7x ~)V) -lH--f 5 
^V[4,5-b]t?Uv> 

HPLC (220 nm) MS 87 X («^B#ffl 3. 65 #) 
MS (APCI+, m/e) 388 (M+l) 

5 mmm 543 

2-(3-^ V7°0#^v-2-^^;U7xn;i/)-6-7x-;i'-lH-l' S^V[4, 5-b] tf U v 
> 

HPLC (220 nm) MS 99 !& (&3#Bf H 3. 45 #) 
MS (APCI+, m/e) 344 (M+l) 
10 544 

6- (2-7 U;W-2-(3--f V7otf+v'-2-*5P;i/7x:i;W-lH--f S^V[4, 5-b] tf U 
v> 

HPLC (220 nm) MS 95 !K ($y#R#ffl 3. 37 #) 
MS (APC1+, m/e) 334 (M+l) 
15 3kMM 545 

6- (2-7)1* U 7 x -)V)-l- (3-f 7 7°P#* ?)ly x -;l,)-lH-f 5 ^7* 

[4,5-b]t£'>7> 

HPLC (220 nm) MS 99 % (UW^m 3. 54 #) 
MS (APCI+, m/e) 362 (M+l) 
20 mMffl 546 

6-(2, 4-y7JWO7i-J0-2-(3-^ 77°D^ ^>-2-^5P;|/7x-;0-lH-f 5 
^V[4,5-b] t!Uv> 

HPLC (220 nm) MS 96 % ($y#R#ffi 3. 62 #) 
MS (APCI+, m/e) 380 (M+l) 
25 m&m 547 

2-(2-(2-^ h^5/7xn;i/)x^;W-6-7x-;wiH-<^^7[4,5-b]t:U V> 
HPLC (220 nm) MS 98 % (&f#M 3. 17 #) 
MS (APC1+, m/e) 330 (M+l) 
548 
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6- (2-7 U )V) -2-(2-(2-/h^y7i -)V) X^J V) -1 1M 5 TV [4, 5-b] tf U v > 
HPLC (220 nm) MS 97 X (&& P#Bfl 3.01 #) 
MS (APCI+, m/e) 320 (M+l) 
£%09 549 

5 2-(2-(4-* h^v7xn;i/)X^;W-6-7xX;i/-lH-r5^V[4 ) 5-b]eU> ? > 
HPLC (220 nm) MS 94 X (&JtR# HQ 3. 13 #) 
MS (APCH, m/e) 330 (M+l) 
550 

6-(2-7U;W-2-(2-(4-* h*v7xX;t/)X^l/)-lH-^S7V[4, 5-b] t!U^> 
10 HPLC (220 nm) MS 99 X (ft&Ptffl 2. 97 #) 
MS (APCH, m/e) 320 (M+l) 
. 551 

2- (2- (3-> h * 5/ 7 x x;i/) X5 1 ; W -6- 7 x x;l/-l H-< 5 TV [4, 5-b] fcf U 5* > 
HPLC (220 nm) MS 89 X (&&R#|ffl 3. 14 #) 
15 MS (APCI+, m/e) 330 (M+l) 
MM® 552 

6-(2-7U;W-2-(2-(3-^ h*>-7xx;|/)X5P;W-lH-f 5 7V[4, 5-b] t° U~7> 
HPLC (220 nm) MS 99 % (ft&ftUD 2. 98 &) 
MS (APCH, m/e) 320 (M+l) 
20 HJSM 553 

2- (2- (4-7 □□7xx;i/)X^;W-6-7xX;i/-lH--f 5 TV [4, 5-b] tf'J 
HPLC (220 nm) MS 96 % (Uftmffl 3. 33 #) 
MS (APCH, m/e) 334 (M+l) 
^6609 554 

25 2- (2- (4-7 P □ 7 xx;i/) X3^W -6- (2-7 U ;W -lH-f 5 TV [4, 5-b] k° U v> 
HPLC (220 nm) MS 100 % mWmm 3. 20 #) 
MS (APCH, m/e) 324 (M+l) 
HHM 555 

2- (2- (2-7 □ □ 7 x-JW X^;W -6-7 xXJl/-lH--f 5 7*7* [4, 5-b] h° U v > 
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HPLC (220 nm) 100 % (fcftmm 3. 24 ft) 
MS (APCI+, m/e) 334 (M+l) 

$mm 556 

2-(2-(2-^DD7x-JWl?JW-6-(2-7 U ;W-lH-f 5 7V[4, 5-b] tf > J v> 
5 HPLC (220 nm) ffig. 100 X (ftftftlHJ 3. 10 #) 
MS (APCH, m/e) 324 (M+l) 

mmm 557 

2- (2- (3-7007 x-/w x^;w -6-7 xx;i/-iH-r s TV [4, 5-b] tf u vy 

HPLC (220 nm) *fi& 96 % (UWmm 3. 31 ft) 
10 MS (APCH, m/e) 334 (M+l) 

mum 558 

2- (2- (3-7 O P 7 xx;i/) X^;i/)-6-(2-7 U ;P)-lH--f 5 7V[4, 5-b] tf U V> 
HPLC (220 nm) m& 96 X (^Btffl 3. 19 #) 
MS (APCH, m/e) 324 (M+l) 
15 559 

2- (2- (4-^ fJ|/7x-JWlfJW-6-7x x;M H--f 5^/ [4, 5-b] tf U 5> > 
HPLC (220 nm) 99 X (fttfftM 3. 26 #) 
MS (APCH, m/e) 314 (M+l) 
560 



20 6- (2- 7 U ;W -2- (2- (4- /^7i X)U) X^; W - 1 H--f 5 7V [4, 5-b] tf U >> > 
HPLC (220 nm) ^99 X (#j$IW3.13#) 
MS (APCH, m/e) 304 (M+l) 
HS&M 561 

2- (2- (3, 4- v 7 a □ 7 x x;W X3\>W -6- 7 x X 1 H-f 5 7V [4, 5-b] tf U 5> > 
25 HPLC (220 nm) 87 X (ftftl$N 3. 47 ft) 
MS (APCH, m/e) 368 (M+l) 

mmm 562 

2-(2-(3,4-v7 □ □7xx;i/)X5 1 ;U)-6-(2-7 lUW-lHH" $7V[4, 5-b] tf U v 
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HPLC (220 nm) ®M 94 % (&&f$K 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
563 

4- (2- (6-7 x - ;wiH--r 5 [4, s-w t° u s>>-2-*r ;w x^jw ^//-f u ;p 

5 HPLC (220 nm) g£g 98 X (#&B#|H! 3. 03 #) 
MS (APCI+, m/e) 325 (M+l) 
IM1 564 

4- (2- (6- (2-7 U )V) -lH-f 5 TV [4, 5-b] \L U v >-2-f ;W X?JW ^ > 7x b U 

;i/ 

10 HPLC (220 nm) $&g 100 X (fiUtPtR 2. 88 #) 
MS (APCI+, m/e) 315 (M+l) 

mmm 565 

2- (2- (A-7)\S* U 7 i-JW X5MW -6-7 xXjMM 5 TV [4, 5-b] tf <J 3» 
HPLC (220 nm) $&& 94 X («^IBJ 3. 17^-) 
15 MS (APCI+, m/e) 318 (M+l) 

. mmm m 

2- (2- (4-7 M □ 7 x X)U) X^;W -6- (2- 7 U ;W -1H— r 57*7 [4, 5-b] tf U 5? > 
HPLC (220 nm) $&g 100 X (ffi^W 3. 03 #) 
MS (APCI+, m/e) 308 (M+l) 
20 567 

6-7xX;W-2-(2-(4-(hU7;^a^5 1 ;07xX;i/)X5 1 ;W-lH-r$^7[4,5- 
b]tfU> J > 

HPLC (220 nm) iftg 100 X (fia#l*M 3. 45 
MS CAPCI+, m/e) 368 (M+l) 
25 568 

6- (2-7 U )V) -2- (2- (4- ( HJ 7 ;M" □ * 7 xx;W X^W -1H — T 5 7V 
[4, 5-b] trUv> 

HPLC (220 nm) ^90 % (ft$l$M 3. 34 £) 
MS (APCI+, m/e) 358 (M+l) 
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mmm 569 

6-7 X-JI/-2- (2-7 xXJU ~>7 D 7°P tfJW-lH-f 5 M [4, 5-b] tf U 5?> 
HPLC (220 nm) i^g 100 X (^^3.20 ^) 
MS (APCH, m/e) 312 (M+l) 
5 USE^iJ 570 

6- (2-7 U ;W -2- (2-7 x =.)V*/& D 7*D tf ;W -1H--T 5 *V [4, 5-b] tf U S? > 
HPLC (220 nm) MS 100 X <#«H$|HI 3. 07 00 
MS (APCH, m/e) 302 (M+l) 

mmm 571 

1 0 2- (2- (4--f 7 7°p tf;i/7 x-;W x^;W -6-7 xx;i/-iH--r 5 7V [4, 5-b] tf u v 
y 

HPLC (220 nm) Jjsfcg 96 % (Ummffl 3. 57 #0 
MS (APCH, m/e) 342 (M+l) 
USSfll 572 

15 6-(2-7'j;W-2-(2-(4-f 77°n tf;l/7xX;i/)X^;i/)-lH-T 5 7V [4, 5-b] tTU 

v> 

HPLC (220 nm) IftS 80 % mW8fffl 3. 47 ft) 
MS (APCI+, m/e) 332 (M+l) 

mmm 573 

20 6-7xX;i/-2-(2-(2-5 L X-;i/)X^;i/)-lH-r5 7 , 7[4,5-b] tf U v> 
HPLC (220 nm) ^ 100 U! (^flf^ 3. 03 ft) 
MS (APCH, m/e) 306 (M+l) 

mmm 574 

6- (2-7 U ;W -2- (2- (2-^XXjW X3 1 ;!/) -lH--f 5 7V [4, 5-b] If' J v 7 
25 HPLC (220 nm) mm 99 % (ftftttlHJ 2. 88 00 
MS (APCH, m/e) 296 (M+l) 
l»J 575 

2- (2- (4-X h * ~> 7 x X J 10 X5 1 ; W -6- 7 x x;i/- 1 H--f $ 7V [4, 5-b] t: U -7 > 
HPLC (220 nm) ^ 100 % («&Pf M 3. 27 0-) 
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MS (APCI+, m/e) 344 (M+l) 

2- (2- (4-X h^>7i XJU) X3MU) -6- (2- 7 L) ; W -1H-- T 5 y V [4, 5-b] tf U 3? > 
HPLC (220 nm) MS 100 $ (&jfP# ^ 3. 15 
5 MS (APCI+, m/e) 334 (M+l) 

mmm 577 

2- (2- (4-X hD7x Xjl/) X5P; V) -5- 7 x XJU-l H-^ > 7-f $ 7V~;i/ 
HPLC (220 nm) MS -100 % ($mmm 3. 16 #) 
MS (APCI+, m/e) 344 (M+l) 
10 578 

6-7xx;P-2-(2-7xX;|/7°D hf;W-lH--f 5^V[4, 5-b] tTU v> 
HPLC (220 nm) MS 100 Si (GUtRtP^ 3. 20 #) 
MS (APCI+, m/e) 314 (M+l) 
H» 579 

15 6- (2-7 U;i/)-2-(2-7xx;i/7°D tf;W-lH-^ 5 ^V[4, 5-b] tfU v> 
HPLC (220 nm) MS 100 X (&mmm 3. 05 #) 
MS (APCI+, m/e) 304 (M+l) 
580 

6-7 xx;i/-2- (5-7xx;P^>^;i/)-lH-r 5 ^/C4, 5-b] If U i» 
20 HPLC (220 nm) MS 100 % (^JfUtP^ 3. 53 #) 
MS (APCI+, m/e) 342 (M+l) 
581 

6- (2-7 U ;W -2- >^;i/) -1H-- T 5 ^/ [4, 5-b] bf U v>> 

HPLC (220 nm) MS 100 3! (Ummm 3.41 #) 
25 MS (APCI+, m/e) 332 (M+l) 
MMM 582 

2- (2- (4-7 b =^> 7 x x;i/) X3M V) -6- 7 x x;|/- 1H-- T $ 7* V [4, 5-b] h° U ~7 7 
HPLC (220 nm) MS 99 % (&&mm 3. 62 ft) 
MS (APCI+, m/e) 372 (M+l) 
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mmm 

2-(2-(4-7>+v7x-;WX?JW-6-(2-7 UJW-lH-fS^/tt, 5-b] tf'J V> 
HPLC (220 nm) ^100 % (ffi&Bf H 3. 52 #) 
MS (APCI+, m/e) 362 (M+l) 
5 584 

6-7x-;i/-2-(2-(3,4, 5- h U ;* h+y7iZJ|/) X^W-IH-T 5 *V[4, 5-b] If 

HPLC (220 nm) ffiglOO % («#l$M3.0l£) 
MS (APCI+, m/e) 390 (M+l) 
10 «#i585. 

6- (2-7 »j;W-2-(2-(3, 4, 5- h U ^ h+S^x^Wx^W-lH-r 5^V[4, 5-b] 

HPLC (220 nm) % ($JtR#ra 2. 86 #) 

MS (APCI+, m/e) 380 (M+l) 
15 f&m 586 

2-(2-(4--T V7°0/^^>/7x-;i/)X^;i/)-6-7x-;i/-lH-f 5^/[4, 5-b] k°U 

HPLC (220 nm) ffi,g. 92 X (ftftl$M 3. 38 ft) 
MS (APCI+, m/e) 358 (M+l) 

20 mmm 587 

6- (2-7 U )V) -2- (2- 7 7°D 7 i-JW I^)-1M 5 ^ V* [4, 5-b] tf 
Uy> 

HPLC (220 nm) 88 % (UWm?$ 3. 26 #) 
MS (APCI+, m/e) 348 (M+l) 
25 rnMM 588 

6-(2-7J^D7x x;» -2-(2-(HV7 , n#+>/7x-JWl? 1 ;i/)-lIK3 ? V* 
[4, 5-b] tTU5?> 

HPLC (220 nm) &g 88 X (fiWWflBJ 3.40 ^) 
MS (APCI+, m/e) 376 (M+l) 
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2- (2- (4- - h □ 7 x -)V) X?)V) -5- 7 x ~ ;HH-^ > W 5 (Mmm 
577 ©^^) (0.5 g) (50 ml) \Z®m%^ /^v^A-^Sf (0.1 

g) TkfStStfjftT, ^aT16B#F^^^iffc. M$£l&3cb£&> it 

5 I££MJ£^£U eS«ftT« 4-(2-(6-7x-;WlH-r^yy[4,5-b]tf'J^ 
>-2-fJl/)X^;i/)7-U> (0.44 g, 95 X) £#fc„ 

'H NMR (DMS0-d 6 ) 6 2. 96-3. 12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8.4 
Hz), 6.90 (1H, d, J = 8.4 Hz), 7.34-7.70 (5H, m), 7.95-8.10 (1H, broad s), 
8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm"' 
HPLC (220 nm) &m 94 % (^JtPt^ 2. 39 #) 
MS (APCI+, m/e) 315 (M+l) 

mmm 590 

4- (2- (6-7 x ~ JhlH-^f 5 ^7 [4, 5-b] t° U y >-2-^ JW X^;W 7^ U > (« 
15 M 589 ©te£'t)) (25 nig) tM7k%m (0.01 ml) t&¥W>*, ^J&T 6 m 

ftlfi^ltlilfc. tm (Na 2 S0 4 ) &&£ 

mWLX. N- (4- (2- (6-7 x - ;1/-1H-T ^ [4, 5-b] t° U V >-2-< )V) X^;P) 7 
i^)l/)7th75 H (22 mg, 78 %) 
20 'H NMR (DMS0-d 6 ) <5 2. 02 (3H, s), 3.12 (4H, s), 7.16 (2H, d, 1 = 8.7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8. 7 Hz), 7.79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cnf' 
HPLC (220 nm) 99 % (fcftmffi 2. 75 ft) 
25 MS (APCI+, m/e) 357 (M+l) 
MMM 591 

E|ftI'J> (0.5 g) £*^>X;i/*>g? (2 ml) fcJoA, 120 1 P£» 
OTfTM2-fr£ 0 COjgJfcfc, 2,3-v75 7-6-7x-;l/tfU'7> (###l 
113 <Dfc£®) (0.2 g) £3-* h^v^ISi (0.17 g) &iP^., 120 'CT 1 B# 
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StlfJHfh7kFP77> (3:1, v/v) Tttfflbfc. «1^tK^ 
(MgS0 4 ) ft, M£MM£U ISl^MLT, 5-7xn;U-2-(3-^ 
xn;W-lH--f5^V[4,5-b]lfU^> (0.18 g, 55 X) 
5 'H NMR (CDC1 3 ) 5 3.88 (3H, s), 6.97-7.02 (1H, m), 7.30-7.78 (8H, m), 
7.95-8.20 (3H, m) ppm 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 cm" 1 
HPLC (220 nm) 89 % {$m$%m 2. 92 #) 
MS (APCI+, m/e) 304 (M+l) 
10 MM 592 

6-7xy^^>-2,3-bfU> ? >^75> (###) 115 (Dik&m) (0.2 g) £ 3-* 
h*->£S#K (0.08 g) t&***s1&{bV>'(5 ml) t»U 140 t)T4 

T, R|l^-fh7kFD77> (3:1, v/v) TfJl&fcBbfc. «Jf£7Kft, 
15 ^ (MgS0 4 ) ft, »£MEEW*U ei«LT v 5-7x;+y-2-(Hh 

*->7xr:;W-lH-<i=^V[4,5-b]k°U> ? > (0.04 g, 23 X) 

'H NMR (CDC1 3 ) 6 3.87 (3H, s), 6.84 (1H, d, J = 8. 8 Hz), 7.00 (1H, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7.73 (3H, m), 

8.08 (1H, d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm" 1 

HPLC (220 nm) m& 80 % (ft&&|BJ 3. 29 ft) 

MS (APCI+, m/e) 318 (M+l) 

mmmntvxmmm 282-284 (Dit^t^mo^oym^m.'M.m^.L, mm 
m 214 (D-fimzmvTUTomi&M 593-601 ©<b^%&^bfc. ■ >&m 

25 l:gra^*§^tty , JiJ^7A^D-7b^77^-fi t J;§iiM 

mmm 593 

2-(3-(2-* h^vx h+-»7x-;W-6-7x-;i/^>y^^itv-;u 

HPLC (220 nm) ^99 % (®Wmffl 4. 93 #) 
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MS (APCI+, m/e) 346 (M+l) 
MMM 594 

6-(2-7>j;i/)-2-(3-(2-^ h^i/I h+ i/) 7xrj|/)^>>;^D-y-Jl/ 
HPLC (220 nm) MS 87 X (&3#TO 4. 71 #) 
5 MS (APCI+, m/e) 336 (M+l) . 

6- (2-7MU 7 1 -2-(3- (2-^ h ^ yX h+y) 7 xr JW ^> V/- 

;i/ 

HPLC (220 nm) MS 97 X (ft&ftM 4. 91 ft) 
10 MS (APCI+, m/e) 364 (M+l) 
596 

4- (3- (6- 7 x ~ Jl^ > ^*U-y-;U-2-f ;W7x;+v)7*^>-h U )V 
HPLC (220 nm) MS 99 % (Ummffl 4. 90 ft) 
MS (APCI+, m/e) 355 (M+l) 
15 HJS^ 597 

4- (3- (6- (2-7 u ;W ^ > y ^=^ti-y-;i/-2-< JW7x/+ v) 7* > - h u ;p 

HPLC (220 nm) MS 95 X (&ftl$m 4. 69 ft) 
MS (APCI+, m/e) 345 (M+l) 
mffiM 598 

20 4-(3-(6-(2-7MD7x-;W^> *MttV—)\r-2-4 ;i/)7x/^'»^>- 

HPLC (220 nm) MS 98 X («P#W 4. 87 ft) 
MS (APCI+, m/e) 373 (M+l) 
599 

25 2- (3- (3- (2-^* u / x h + -» 7 x -6- 7 x - >i/^+-^y*-;i/ 

HPLC (220 nm) MS 95 % (ftftftlfl 3. 69 #) 
MS (APCI+, m/e) 401 (M+l) 
III 600 

6- (2-7 U )V) -2- (3- (2-^Jl/tf ij/lh^y) 7x-)W ^ >y^-^if 
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HPLC (220 nra) 99 X 3. 40 #) 

MS (APCI+, m/e) 391 (M+l) 
$M 601 

6-(2-7MD7xrjW-2- (3- (2- ; EMU7lh + y)7x-j|/)^> V 
5 —)V 

HPLC (220 nm) mi 92 X 3. 69 ft) 

MS (APCI+, i/e) 419 (M+l) 
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